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1o teme 1.2 CTtpouTtesbHbIE MaTEPUANIBI U U3AEIIHS
MJ/IK 01 IIpoexTnpoBanue 30aHAN U COOPYKEHUI
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MPOEKTA 3/1aHUM
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AKT COI''TACOBAHUA
HA MeTOAMYECKHE YKA3AHUS M0 BHINOJHEHUIO JAa00PaTOPHbIX PadoT U
NPAKTUYECKUX 32JaHUi TUCUMILIUHBI «CTPOUTEIbHbIE MATEPUAJIBI
u3aegaus» Uisl cTyaeHToB cnenuajbHocTH 08.02.01 CTpouTeabCcTBO H
IKCILTyaTalMsl 31aHUI U COOPYKEHUIi, pa3paboTaHHbIe MpenoaaBaTeieM
FOxH0-YpajibCKOro rocy1apcTBEHHOI0 TEXHUYECKOT0 KOJLIIeIKA

KO>KYPHUHA B.B.

ABTOpamMHu TMpEJCTaBICHbl  METOAUYECKHE  YKA3aHMs 10 BBINOJIHEHUID U
oopMieHUIO 1a0OPATOPHBIX U MPAKTUYECKUX pabOT, KOTOpPbHIE BKIIOUYEHBI B COCTaB
1 [IM. YyacTue B IpOEKTUPOBAHUU APXUTEKTYPHO-KOHCTPYKTUBHOW YaCTH MPOEKTA
3nanuid MJIK 01.01. TIpoextupoBaHue 3/aHUI U COOPYKEHUU TEMBI 1.2,
«CTpouTenbHble MaTEpUabl U U3LEIUSN», PACCUNTAHHBIE HA 36 ayAUTOPHBIX YaCOB.
Pa3zpabotano 18 yacoB 1abopaTopHbBIX padoT U 18 YacOB MPAKTUYECKUX 3aJaHUI B
MOJIHOM COOTBETCTBUU C YTBEPKACHHBIM YUYE€OHBIM IUJIAHOM U YTBEPXKICHHOU
paboueil nmporpamMmmoii. OnpeneneHbl 3HaHUs, YMEHUS 1 KOMIETEHUU CTYJIEHTa 110
KQKJIOU TEME.

CopepxaHue W CTPYKTypa METOAMYECKHUX  PEKOMEHAALMI YIOBIETBOPSET
TpeOOBAHMSM, MPEABABISIEMbIM K JaHHOW nucuuiiuHe. IIpuBeneHbl KOHTPOJIbHBIE
BOIIPOCHI JJIs1 TPOBEPKHU 3HAHUU.

Metoguueckue peKOMEHaaIuu  pa3paboTaHbl C y4YeTOM JCHCTBYIOIICH
MIPaBOBOM, HOPMATHUBHOM M CIPABOYHOW JIMTEPATYpPhl, a TAKKE C BHEJIPEHUEM HOBBIX
CTPOUTENBHBIX TEXHOJIOTUH, MAIlIMH U MEXaHU3MOB.

PexomenmanusiMu  TIpelyCMaTpUBAETCsS U3YyYEHHWE METOJOB HCIBITAHUN U
ONpE/ICNICHNE KAaYeCTBA OCHOBHBIX CTPOUTENIBHBIX MAaTEpUaJOB, U3JCIUNA U JETaleH,
IPUMEHSAEMBIX B COBPEMEHHOM CTPOUTEIBCTBE 31aHUN U COOPYKEHHI.

3amaHus pa3paboTaHbl C YYETOM Pa3BUBAIOIIETOCS CTPOUTEIHHOIO IPOU3BOJICTBA
¥ OTBEYAIOT TPEOOBAHMSIM K MUHUMYMY 3HAHUW U YMEHH, KOTOPHIMH JIOJDKECH BIIAJICTh
yUalimiicss kojuiemxka, oOywarommiics 1o cnenmansHocTH 270802  (08.02.01)
CTpouTEnpCTBO U AKCIUTYaTAUs 30AHUN U COOPYKEHUN.

[TpuBenena yueOHas nurepaTypa B HEOOXOIUMOM O0bEME.

BrinosiHeHHE TPaKTUYECKUX padOT COCOOCTBYET Pa3HOCTOPOHHEN MOATOTOBKE
CTYJIEHTOB K TMPOM3BOJCTBEHHON NEATEILHOCTH B COBPEMEHHBIX YCJIOBHSX, a TaKKe
0oJjiee MOJTHOMY YCBOEHHIO TEOPETUYECKOIO MaTepHalia.

HTorom BBIMOIHEHUS palbOT ABISETCS MOJYYEHUE 3adeTa IO J1a0OpaTOPHBIM
paboTaM U MPAKTUYECKUM 3aHSATHUSIM.

Jupekrop
000 «PAM-T'PVYIIII» N.C. omkko



1. HOACHUTEJIBHAA 3AIIMCKA

Mertonuueckre pEeKOMEHJAIMKM 10  BBIMOJIHEHUIO J1abOpaTopHBIX paboT W
MpaKTUUYECKUX 3aganuil mo teMe 1.2 Ctpoutenbubie MmaTepuaibl U u3aenus MJIK 01.01.
[IpoexktupoBanne 3gaHuid U coopyxeHuid [IM.01 Vwyactue B nDpOEKTUpPOBAHUU
apXUTEKTYPHO-KOHCTPYKTUBHOW YacTU MNPOEKTa 34aHui A crenranbHocTu 270802
(08.02.01) CrpouTenbCTBO W 3KCIUTyaTaluus 34aHUN U COOpPYXEHUH, 0a30BON U
yIIIyOJI€HHON MOATOTOBKH.

[Ipaktuueckue 3agaHusi W JabopaTopHble paldOThl pa3pabOTaHbl B paMKax
IporpaMmMbl  MPOPECCUOHAIBHOIO MOJYJS— SBISIOIIETOCS YacThlO  OCHOBHOM
npodeccruonansHoOil 0o0pa3zoBarenbHOM mporpammbl B cooTBerctBUM ¢ DPI'OC 1o
crenaiabHocTH CITO 08.02.01 CTpouTensCTBO M AKCIUTyaTalus 34aHUN U COOPY>KEHUM
0a30BO TMOATOTOBKM B YaCTH OCBOCHHSI OCHOBHOTO BHJAa NpodhecCHOHATHHOM
nestenbHocTr  (BIIJ]): VYyactre B NpOEKTHpPOBAaHWUU 3MaHUM M COOPYKEHHH U
COOTBETCTBYIOIIMX NpodeccruoHabHbIX KomneTeHui (I1TK)

PexomMeHmanusiMu  MpeycCMaTpUBaeTCs HM3yYEHUE METOJIOB  HCIBITAHUUA WU
OTIpEJICJICHHE KauyeCTBa OCHOBHBIX CTPOUTEIBHBIX MAaTEPHANIOB, M3JCIUN MU JeTallei,
MPUMEHSIEMBIX B COBPEMEHHOM CTPOUTEILCTBE 3JaHUN U COOPYKEHUM.

[IpoBeneHne NpPaKTUYECKUX 3aHATUA M JIA0OPATOPHBIX PabOT MpeaycMaTpuBaeT
CBOCH IIeJIbI0 3aKpEIJICHUE TEOPETUUYECKUX 3HAHUW U TPHOOpETeHHE HEOOXOIUMBIX
npaktudyeckux yMmenwii mo mnporpamme MJIK 01.01 IIpoexktupoBanue 3aaHuil u
coopyxenui [IM. Yuactre B IpOEKTUPOBAHUU APXUTEKTYPHO-KOHCTPYKTUBHOW YacTU
npoekTa 31anuil. [Ipu BeINOJHEHUN Ta00paTOPHOTO MPAKTUKYyMa CTYJIEHTHl OCBAaUBAIOT
COBPEMEHHBIC METOJbl WCIBITAHUN W TMPUHIUIBI KBaTU(HUKAIIMNA KauecTBa OCHOBHBIX
MaTepuajioB B KOHCTPYKIMSAX, y4aTcsi TPAMOTHO YYUTHIBATh YCJIOBHUS SKCIUTyaTalluu
MaTepUaioB B KOHCTPYKIUAX U OMPEACIISITh UX 00JACTU MPUMEHEHUS B CTPOUTEILCTBE.

dopma mpoBeeHHS YUEOHBIX 3aHITHI BbIOMpAETCs MpEnojaBaTesieM, UCXONd W3

HHHaKTHqCCKOﬁ OCJIN U COACPIKAHUA MaTCpHaJia.



BrinonHeHue npakTUYECKUX padoOT CIOCOOCTBYET Pa3HOCTOPOHHEN MOATOTOBKE
CTYJIEHTOB K INPOW3BOACTBEHHOWU NEATEIBHOCTH B COBPEMEHHBIX YCIOBHUAX, a TAKKE
00Jiee MOJTHOMY YCBOEHHUIO TEOPETUUYECKOIO MaTepuaa.

B pe3ynbrarte n3ydeHus IUCHUILUIMHBI CTYIAEHT JOJIKEH:

yMeTh:

- ONpeAessiTh MO BHEIIHUM NpU3HAKAM W MapKUPOBKE BHUJ M KadeCTBO

CTPOUTEIIbHBIX MAaTEPUATIOB U U3EIHIA;

- MPOU3BOAUTH BHIOOP CTPOUTEIBHBIX MaTEPUATIOB KOHCTPYKTUBHBIX 3JIEMEHTOB;

3HATH:

- OCHOBHBIE CBOWCTBa M 00JIACTh NPUMEHEHHSI CTPOUTENIbHBIX MATEepUajoB H
WU3CIINM;

- POYHOCTHBIE U JIe(HOPMAITMOHHBIEC XapAKTEPUCTUKHN CTPOUTEIHHBIX MAaTEPUATIOB

npogeccuoHaIbHbIe KOMIICTCHIIMH:

0a308as no020mosKa

- IIK 1.4. VYwuactBoBaTh B pa3pabOTKe TPOEKTa TMPOU3BOACTBA pPabOT C
MPUMEHEHUEM HH(POPMAITMOHHBIX TEXHOJIOTUH;

yenyOneHHas no02omoeKa

- TIK 1.4. PaspabarbiBaTh NPOEKT TMPOU3BOJCTBA pabOT Ha HECIOKHBIC
CTPOUTEIIbHBIC OOBEKTHI.

o01mue KOMIETEHIIUM

06a306as n0020mosKa

-OK 1. TloHuMarh CyIIHOCTh U COLUATIBHYIO 3HAUUMOCTh CBOEH Oymyiien

npodeccun, MposBIATH K HEW YCTOMYMBBINA HHTEPEC

- OK 3. [IIpuHMMaTh pelIeHUs B CTAaHAAPTHBIX U HECTAHJAPTHBIX CUTYALUAX U

HECTHU 32 HUX OTBETCTBEHHOCTD

- OK 4. OcymiecTBasiTh MOUCK W UCIIOIb30BaHUE HH(POpMAIIHU, HEOOXOAUMOM

st 3 PEKTUBHOTO BBHIMOTHEHUS TPO(ECCUOHATBHBIX 3a/1a4, NPOo(heCcCUOHATBHOTO

Y JUYHOCTHOTO PAa3BUTHSI.

- OK 6. PaGotaTh B KOJIJIEKTUBE U B KOMaH/1e, 3H(PEKTUBHO 0OIATHCS C

KOJIJICTaMH, pPYKOBOJICTBOM, HOTpe6I/ITeJ'I$IMI/I



-OK 7. bBparb Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy YIEHOB KOMAaH bl
(MOTYMHEHHBIX ), 32 PE3YyJIbTAT BHITIOJIHEHUS 3aJaHUH

VenybeHHas noo02omoeKa

- OK 1. TloHuMarp CyHmIHOCTh M COIMAJIbHYIO 3HAUYMMOCTh CBOEH Oymyrieit
npodeccuu, MPOSBIATh K Hel YCTONYMBBIN HHTEpEC.

- OK3. Pemarp npo0OseMbl, OLEHHBaTh PHUCKK W NPUHUMATh PELICHUS
B HECTaHAAPTHBIX CUTYalUSIX.

- OK 4. OcyuiecTBisTh NOUCK, aHAIU3 U OLIEHKY UH(OpMAaIMU, HEOOXOIUMOM 115
MIOCTAHOBKM M peuieHus Npo(ecCHOHANbHBIX 3a7ad, NpOo(ecCHOHATBLHOTO H
JUYHOCTHOTO Pa3BUTHSL.

- OK 6. Paborarh B KOJJICKTHMBE M KOMaHjAe, oOecIieunMBaTh €€ CIUIOUCHUE,
3¢ (HEKTUBHO OOIIATHCS C KOJUIEraMu, pyKOBOJCTBOM, IIOTPEOUTEIISIMH.

- OK7. CraBurb Uend, MOTHUBHUPOBATH JEATEIBHOCTh IOJYMHEHHBIX,
OpPraHM30BBIBaTh W KOHTPOJUPOBATH HX pabOTy C TpHUHIATHEM Ha cebs

OTBCTCTBCHHOCTH 34 PC3YJIbTAT BBIIIOJIHCHUA 3aﬂaHHﬁ.

[Ipu n3noxkeHun Marepuana HeoOXOJIMMO COOJIIOATh €AMHCTBO TEPMHHOJIOTHUH,
0003HAaYCHUH, E€IUHUILY U3MEPEHUsI B COOTBETCTBUM C JCUCTBYIOIIMMH CTaHAApTaMU

(CI1, 'OCTamn).



2. HEPEYEHDB JABOPATOPHBIX PABOT.

No [Tnanup
TEM yeMble
bl Buj, HazBanue 4achbl
Wi U KpaTKOE CoJIep KaHue 3aJaHus Ha

pasz BBITIOJTH

ena €Hue

1 Jlaboparopnasi padora Nel OnpeneneHue BoJIONOTPEOHOCTH C ’
CPOKOB CXBaThIBaHMsI [IEMEHTHOT'O TECTA

2 Jlaboparopnas padora Ne2 OnpenieneHue rpaHyJIOMETPUIECKOTO )
COCTaBa MecKa

3 JlabopaTopnasi pabora Ne3 IIpuroroBneHne OETOHHOM CMeCH 2

4 JlabopaTopnasi pabora Ne4 VcribiTanus apMarypsl JUist )
KeJe300€TOHHBIX KOHCTPYKIIMMA

5 JlaGopatopHnas padora Ne5 Onpeznenenue npenena mpoYHOCTH )
0eToHa Ha CHKaTue

6 JlaGopaTopnas pa6ora Ne6 VcribiTaHre U KOHTPOJIb Ka4eCTBa )
0eToHa Hepa3pyHIAIIIM CIIOCOOOM

Hroro: 12




3. HEPEUYEHb ITIPAKTUYECKUX 3ATAHUI

No [Tnanup
TeEM yeMbIe
bl Bun, nHazpanue 4achbl
1581071 U KPaTKOE COJIEpKaHUE 3aJaHus Ha
pasn BBITIOJIH
ea CHHE

IIpakTnuyeckoe 3aganue Nel. O3HaKOMJIIEHHE CO CTPYKTYpOW M 4
MTOPOKaMHU JIPEBECHUHBI
IIpakTuyeckoe 3aganue Ne2. O3HaKOMJICHUE C BUJIaMH CTEKJIa 4
IIpakTnuyeckoe 3aganue Ne3. O3HaKOMJIIEHUE CO CTPOUTEIBHBIMU
CMECSIMU W JIUCTOBBIMU MaTepHalaMd Ha OCHOBE THUIICOBBIX 4
MaTepHajIoB
IIpakTnyeckoe 3amanme Ne4d. (O3HakOMJIIEHHE C BHJAAMU 4
TTOJIMMEPHBIX CTPOUTEBHBIX MAaTepHaIOB
IpakTuyeckoe 3axanue NeS. O3HaKOMJICHUE C DKCIUTYaTaIl[MOHHO
- TEXHUYCCKHUMH XapaKTEePUCTUKAMU KPOBEJIbHBIX 4
TUIPOU3OJIAIIMOHHBIX MAaTEPHAIOB
IIpakTnyeckoe 3aganue Ne6. O3HAKOMIIEHHE C DKCILUTYaTallHOHHO
—  TEXHUYECKHMMHU  XapaKTEPUCTUKAMHU  TEIIOU3OJISIIIUOHHBIX 4
MaTepHajIoB

HTroro: 24




4. COAEPKAHUE OTYETA U TPEBOBAHUSA K ET'O
OPOPMJUIEHHUIO.

Otuer no Ha60paT0pHBIM pa60TaM " IIPAKTHUYCCKHUM 3adaHHUAM BbIIIOJIHACTCA

Ha Juctax Oymaru dopmata A4 B COOTBETCTBUU C JECUCTBYIOUIMMH CTaHIapTaMu

(I'OCT). Bce otuetsl coOupatoTcs B anky, UMEIOLIYI0 00U TUTYIbHBINA JIUCT (CM.

MIPUJIOKEHHUE A).

OTuer BKJIIOYAET B ceOs BCE pa3fielibl, OTpaKarolIie BCE ATarbl BHITOJIHEHUS (B

COOTBETCTBHHM CO CTPYKTYpoil paboThl). Bemymiel IMIaKTHYECKOW IIEIBIO BCEX

MPE/ICTABIICHHBIX JTA0OPATOPHBIX U MPAKTUUECKUX 3aHITHH siBIIsgeTCS (OPMHUPOBAHUE

MPAKTUYECKUX YMEHUI: TpOo(eCCUOHANBHBIX U YUYECOHBIX.

>

YV V VYV V

TUTynbHBIN JIACT;

OrnaBnenue (Hymepauus CKBO3Hasi);

dopmynarpoBKa MpoOIeMbl U UCXOJHAs HHPopMaIus (3a1aHue);

[TosicHeHue K pelIeHHIO C UCI0JIBb30BaHUEM NPO(ECCUOHATBHO JIEKCUKH;
['pacdrueckas yacTh: TUIAHBI, CXEMBbI, YEPTEKU (BBIMONHAIOTCA Ha Qopmare A4
B MaciiTabax, COOTBETCTBYIOIIUX 3a/JaHUIO);

PacueTHas yacTh: pe3yabTaThl pelIeHUs 3a7a4, TaOJUIbl pacue€TOB, BEAOMOCTH
BBIYHCJICHUH;

BbIBO/IbI, TOSICHEHUST MCTIOJIHUTEIIS;

3aKarOYeHue — NpernojaBaTesis,  COCTABIEHHOE B COOTBETCTBHH  C
IPENI0KEHHBIMA KPUTEPUSAMHU OLIEHKH PAOOTHI.

Conepxanue pacyeTHO-Tpad@UUecKUXx pabOT COOTBETCTBYET MPAKTUYECKUM

3aHATHSM, KOTOpblE (POPMUPYIOTCS W3 MO3TAIHOIO PELEHUs MpodecCHuOHATbHON

CI/ITyaHI/IOHHOfI 3ala4i, CTaHAApPTHO OQ)OPMHGHHOC PCHICHUC KOTOpOﬁ, SABJIACTCA

OTYETHOU pabOTOM.



JIABOPATOPHAS PABOTA Ne 1

OnpezleJIeHne BO}]OIIOTp€6HOCTI/I H CPOKOB CXBaTbIBaHUi IEMECHTHOI'0 TECTA

Heab padoTbl: H3YYUTh METOJUKY ONpENEICHUS Mapku (aKTUBHOCTH)
MOPTIAHAIEMEHTA.
B pe3ysabrare BbIIOJTHEHUsI J1A00PATOPHOM PA0OTHI CTYAEHT H0JIKEH

3HaAmMb:
- KJIacCH(PUKAIMIO MUHEPATBHBIX BSKYIIUX,
- pOJb BOJbI IPHU MPUMEHEHUH BSKYIINX,
- CBOMCTBA LIEMEHTOB U €r0 Pa3HOBUIHOCTH,
- TPHUYMHBI pa3pyLICHUs LIEMEHTHOTO KaMHs BOJAOW M PaCTBOPAMH COJIEN U
KHCJIOT.
ymembo:
- OINpENEeNATh CPOKU CXBATHIBAHUS U MApKy LIEMEHTHOTO BSKYILETO.
MarepuaJbi:
- TMOPTJIAHIIIEMEHT (WU KaKoOW-IHOO APYyrod BHUJ IIEMEHTAa Ha OCHOBE
NOPTJIaHILIEMEHTHOTO KJINHKepa) - 0,5 Kr;
- TIECOK KBaplEBBIM CTAaHIAPTHBIA ¢ MOJyJIEM KpynmHOCTH Mk = 2,5...2,7 -
1,5 kr (koJMuecTBa AaHbl B pacueTe Ha OJIHY Opurasuy),
- BOJIa BOJOIIPOBO/IHAS.

Oo0ecneuenue:

BECHI TOPTOBHIC,
- cepuueckas Jama a1 MPUTOTOBJICHUS IIEMEHTHOTO pacTBOpa,

- KpyIJias JIomaTouka,

- BCTPSAXHUBAIOIIUN CTOJIMK,

- TpexrHe3aHas ¢popMa JIsl U3roTOBJIEHUST 00pa3ioB-0anouek 4x4x16 cMm,

- Js1abopaTopHas BUOPOILIONIAIKA,

BaHHA C THAPABINYCCKHUM 3aTBOPOM

IopsiioK BbINOJIHEHUS JIAa00OPATOPHOM PAdOThI:
10



1. Mapky uemeHTa OmnpeAesstoT MO MPOYHOCTH HA M3rHO M CxkaTtue oOpasloB —
0anouek, W3rOTOBJIEHHBIX M3 LEMEHTHO-IIECUaHOro pacTBopa cocTtaBa 1:3
HOPMaJbHOM KOHCUCTEHLIMH W TBEPAEBIINX BO BIAXKHBIX YCIOBUAX 28 CyT. NIpH
temmneparype (20 + 2) °C.

Pabota mo omnpeneneHUI0 MapKd IIEMEHTa CKJIAJbIBaeTCs M3 CIEAYIOIIHNX
ONepalui: NPUTOTOBIEHUS LEMEHTHO-TIECYUAHOTO PacTBOpa M IPOBEPKH €ro
KOHCUCTEHIIUH, (pOpMOBaHMsI 00pa3lioB, UX BIIAKHOTO TBEPJAEHHUS U MCIBITAHUS Ha
MPOYHOCTH CIyCTA 28CyT. ocie (OpMOBAHMSL.

2. Ilpuzomoenenue yemeHmuo-necHano20 pacmeopa HOPMaJIbHOW KOHCUCTEHIUU.
Jlis u3rotroBieHust Tpex oOpas3loB - Oangouek orsemnBaroT 500 r mopTiaHALIEMEHTa
n 1500 r crangapTHOrO IIECKa
(cTaHIapTHBIM MECKOM CUHMTAETCS

YUCTBIM  KBapLUEBbIM IECOK €

L2710 MOAyJIeM  KpynHocth M, =

2,5...2,7). Ecnu Takoro mecka HeT,

TO €ro MOXHO IMOJIYUIHNTH

IIPOMBIBKOU 51 pacceBoM

@100 |

HMCIOIICTOCA IICCKAa Ha CHTaxX H

-

6 noa0opoM (¢pakuuid B HYKHOM

COOTHOIICHHH.

Pucynok 21 - Cxema BCTpSIXMBAOILErO CTOJIUKA

[leMeHT W MECOK BBICHINAKOT B
(a) u koHnueckas gopma (6):

MPOTEPTYIO  BJIAXKHOW  TKaHBIO
1 - cranuHa; 2 - cTONMK; 3 - HUCIHBITYEMbIH C(i)epI/II{eCKyIO qanry "
pacTBoOp; 4 - SKCIEHTPHUK

nepememmBator | MuH. 3atem B

1eHTp cyxoi cMmecu 3amuBaioT 200 T Boasl — B/I] = 0,4. DTo KOIMYECTBO MPUHSITO

OPUEHTHUPOBOYHO; TOYHOE K€ KOJUYECTBO YCTAHABIMBAIOT B IpoOIecce pabOThI, TaK
KaK OHO 3aBHCHT OT CBOMCTB ILIEMEHTA U MECKa.

Boxe maror BOuTaThCs B CyXYK) CMECh M 3aT€M THIATEIBHO IEPEMELIMBAIOT C

[IepeTUpaHreM BCEX MacChl B TeueHue 5 MuH. [IpurorasnuBaeMas pacTBOpHasi CMECh

HE SIBJISIETCS KJIaJ0YHBbIM WM IITYKAaTypHBIM pPacTBOPOM, a MPEACTABISAET cO00M Kak
11



Obl Momenh OeTOoHa, TOITOMY OHAa 3HAUWTEIHLHO MEHee IUIaCTUYHA, YeM
TPaJULIMOHHAs pACTBOPHASI CMECh, KOTOPOI MOJIb3YIOTCSI KAMEHIIMKH U IITYKATYPHI.
ITo okoHYaHMM TIepEeMEIIUBAHUS ONPEIEIAIOT KOHCUCTEHIIMIO PAaCTBOPHON CMECH.
JlJiss 5TOTO pacTBOp 3arpyXxaroT B KOHHYECKyr (opmy (puc. 21, 6) ¢ BOpOHKOH,
YCTAaHOBJICHHYIO Ha BCTPSXMBAIOIEM CToJiuKe (puc. 21, a) B aBa mpuema (closiMu
paBHOU TONIMIMHBI). Kakaplid coil yIJIOTHSIOT IITHIKOBKOU (puc.2) nmuamerpom 20
MM 1 Maccoit okoso 400 r. Huxuauii cinoit TeIkyroT 15 pa3, Bepxauii - 10.
[IITeikOBaHME BEIyT IUTHIKOBKOW (cM.puc.22) oT nepudepun K LEHTPY,
BT npunepxuBas (opmy pykoil. HM3nmmiek pactBopa cpes3aror

HOXKOM, H  METAUIMYECKYyI0  (OPMY-KOHYC  CHUMAIOT

710

BCPTHUKAJIBHO BBEPX.

P [Tony4eHHBIA KOHYC LIEMEHTHOI'O PacTBOpa BCTPAXHUBAIOT HA

cronuke 30 pas, Bpamas PyKOATKY ¢ uactoroil l¢”'. 3arem

|3 METAJTMYECKON JIMHEHKON (WJIM IITAHTECHIUPKYJIEM) U3MEPSIOT

770

AUaMCTPp KOHYCa pacTBOpa IMO HHMKXHCMY OCHOBAHHIO B IABYX

B3aMMHO ICPIHCHAUKYIIAPHBIX HAIIPABJICHUAX H 6CPYT cpe€aHce

P23

3HAauEeHMHE.
KOHCHCTEHIIUSI pacTBOpA CUUTAETCS HOPMAIbHOM, €CIM CpelHee 3HAYCHHUE
Pucynox 22 - pacnnpiBa konyca cocrauser 106...115 mm. Ecnm pacruisis

[IITeIKOBKA Jinis; |
YKIajku —pacTBOpa B goHyca MeHee 106 MM MM KOHYC NpH BCTPSIXMBaHUU

(dhopmy-KoHYC:
1 - pyska; 2 - pacchlllaeTcs, MPUTOTOBISIOT HOBYIO MOPLHIO pPacTBopa C
KOJIBIIO; 3 - CTepKECHB
YBEJIMYEHHBIM KOJIMYECTBOM BOJbl. Eciu pacruisiB 6omee 115
MM, TO HOBYIO HOpPLHUIO pacTBOpa TOTOBST C MEHBUINM
colepxanueM  Boabl.  [lorpemHocTh B OmpejaesieHUU
Tpedyemoro cootHommeHus B/Il mommkaa ObiTh He Oonee 0,02, T. €. B mepecyeTe Ha
Boay 10 T.
1. H3zomoenenue oopasyoe. IIpuroToBIECHHBIN PACTBOD
HOpPMaJIbHOM KOHCHCTEHLMU HCHOJB3YIOT JJISi U3rOTOBJICHHUS 00pasuoB. s 3Toro

MIPUMEHSIIOT pa3beMHbIE MeTauInueckrue GopMmal (cM. puc. 23).
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[lepen 3amomHeHueM GOpMBI pacTBOPHOM CMECHIO €€ BHYTPEHHHE MOBEPXHOCTHU
CJIETKAa MPOTHUPAIOT MAIIUHHBIM MacioMm. [[ns oOierdeHus: yKJIagku pacTBOPHOMN
CMECH MOKHO UCIOIb30BaTh METAJUIMYECKYI0 HacaJKy, YCTAaHABIMBAEMYIO Ha
dopmy. IlogroroBnenHyro GopMmy 3akpemisiioT B IEHTpe JabopaTOpHOM
BUOPOIIOIIAIKY.

Cuauvana ¢opmy 3anoiHs0T Ha 1...2 CM pacTBOPHOW CMECHIO U BKJIIOYAIOT
BUOPOIIOMIAIKY. 3aTeM B TE€Ue€HHWE 2 MHUH BHOpaluMd BCe TpHU THe3la (OpPMBI

PaBHOMCPHO HEOOIBIITNMU MMOPHHUAMU 3aITIOJIHAIOT paCTBOPOM.

Uepes 3 MuH OT g } é) i
Hayvaja BUOpaIu a
L |
BUOPOIUIOMIAIKY - iy

OTKJIOYAaKOT U CHHMAKOT

Hee ¢opmy. Bosmoxkno L : =

Y
>
L
L0
J¢

3aI10JIHEHUE bopmbl  «

a0

L2
J¢
et
=

I

IIOJIHOCTBXO 3apaHCC C E

MOCJIOMHBIM

Pucynok 23 - Merammyeckas pazbeMHas hopMa s
M3TOTOBJICHUS 00pa3oB-0anoyek (a) u Hacajka K Hell (0)

nocie HYIOHICﬁ BH6paHH€ﬁ 1 — 32KUMHO¥ BUHT; 2 — MOJIOH; 3 — MOTIEpEeYHBIC CTCHKH, 4
— MIPOJIOJIBHEIE CTEHKHU

IMITBIKOBAHUECM "

Takxke 3 MuH. HM3numex
pacTBOpa Cpe3al0T CMOYEHHBIM BOJOW HOXKOM, TIOBEPXHOCTh 00pPA3IOB 3arIaKUBAIOT
1 3aTeM KXl 00pa3er] MapKUpyroT.

O6pazenr B popmax XpaHsIT B TEUCHUE MEPBBIX CYTOK (24 + 2) 4 Ha CTOJUKE B

BaHHC C THUAPABIMYCCKHUM 34aTBOPOM HIIK IPYyIroM

MPUCIIOCO0JICHNH, O00ECTICUMBAIOIIEM BJIAXKHOCTh

Bo3ayxa He MmeHee 90%  (mampumep, B

MOJMATUIICHOBOM IIaKET€ BMECTE C BJIAXXHOM

TKaHbIO).

" Yepe3 cyTku 00pas3ibl OCTOPOKHO BBIHUMAIOT

13 GpopM u oMmeIarT Ha 27 cyT B Bofy mipu (20 £
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Pucynok 24 — Ucnwirarenshas mamu  2)°C. Cryctst 28 cyt (1 + 27) tBepaenus 06

Ha MU pa3ubl UCIIBITHIBAKOT HA W3ru0 U CXKaTHE.

Jlist onpeneneHus MapKu IeMeHTa 00pa3Ibl-0aiouku B BO3pacTe 28 CyT ¢
MOMEHTa WX HM3TOTOBJICHHUS HCHBITHIBAIOT Ha W3TUO, a 3aTeM KaxIyl H3
MOJIyYEHHBIX TIOJIOBUHOK - Ha CIKaTHE.

OO0pa31pi-0an0YK UCIBITHIBAIOT HA M3rHO ¢ nmomoibio Mamuasl MUM-100 (puc.
24) unu peryakHoro npudopa Muxasnuca. Mcnbitanue Ha n3rnd Ha mammae MUUN-
100 mpousBoasT cienyronum obpazoM. Ctpenky 2 ycraHaBnuBaroT Ha 0 mikansr 1,
nepeMeltiasi BUHT C Tpy30M 6 B1oib npope3u 5. OOpazen-6anouky 11 ycTaHaBIMBAIOT
Ha onopbl 13 u3rubaroiiero ycTpoucTa (pacctosiHue Mexay ueHtpamu omop 100
MM) U MaxoBUKOM 12 co3patoT nepBUYHOE HaTskeHue Banuka 10. Ilpu oTkiioHeHUH
cTpenku 2 1o neneHus 4,5 mikansl HaTsDKeHHe npekpamaiot. [locne atoro, nogHumMast
PYKOSITKY yOpaBJ€HHs 7/, BKJIIOYAIOT D3JIEKTPOABUIATENb MAIIMHbI, KOTOPBIU
MEPEMEIIAET C TOCTOSIHHOM CKOPOCTBIO 1O OJIHOMY KOPOMBICIY pbldyara rpys
MOCTOSHHON Macchl. KOpoMbICIO 9 ATOro pbryara CBsI3aHO C CEpbroil M3rndarouiero
ycTpoiictBa. Ilpu mnepememieHuMu rpy3a IUIaBHO YBEIUMYMBACTCS YCUJIME Ha
UCIIBITHIBAEMYIO 0aJIOUKY.

MaivHa cHa0XXeHa CUETYMKOM &8, KOTOPBIM aBTOMATUYECKH, B 3aBUCUMOCTHU OT
MOJIOKEHUSI TpPy3a, TOKA3bIBAE€T HAINpsHKEHWE B Oallouke B JaHHBIK MOMEHT
ucrbiTaHusl. B MOMEHT paspyiieHuss oOpas3lia KOpOMBICIO, Majas, yAapsaercs o
maiidy 4 amoprusaropa 3 U BbIKJIIOYaeT MalinHy. Ha cueTunke ocTaercsi nmoka3zaHue
npejaena NpoyHOCTH Npu u3ruoe. CHSB MOJOBUHKU OaloYeK, PYKOATKY YIpaBICHUS
OIyCKAalOT B KpailHee HUKHEE IOJIOKEHHE, a CUETUHMK cOpachiBaeT MOKa3aHUs [0
HYJISL.

[Ipy wucneiTanuu Ha W3rKO0 Ha pHIYAKHOM Mpubope Muxasnuca creayer
PYKOBOJICTBOBATBCSI METOJIMKOW, M3JI0KEHHOW BbIlIEe B J1a0.pald. Ne8, ommcaHHOW B
pabote «OnpeneneHne MapKu TUTICaY.

Jliis onipesiesieHrs MapKH LIEMEHTa BBIUUCIISIOT CpeiHee apu(pMeTHuecKoe U3 AByX

HanuOOJILIINX pPE3YyJIbTATOB, IIOJYYCHHBLIX IIPHU HUCIIBITAHUM Ha I/I3FI/I6, H CpcaHce
14



apu(pMETUIECKOE U3 YEThIpEX HauOONBIINX PE3yIbTATOB, TOJYYCHHBIX MPHU
UCTIBITAHUM Ha cCkaThe. BoluucienHsle TakuMm oOpazoM 3HaueHus R, u R
cpaBHuBaroT ¢ TpeboBanusiMu ['OCTa pmns ompeaeneHuss Mapku IeMeHTa (o0a
3HAYEHUS JIOJDKHBI OBITh HE HIDKE TPEOYEMBIX.

Tabauya 8 -Mapxu nopriaanauementa (I1L) n makonopTiaaHaneMeHTa

(LTIIL)

Bun uemenra Mapka [Mpenen npounocru, MIlla (Krc/cn13). He MeHee
npu U3arube MpH CXKATUU
LLITTLL 300 4.4 (45) 29,4 (300)
[TLL; LOTTL 400 5,4 (55) 39,2 (400)
ITLL; LUTTLL 500 5,9 (60) 49,0 (500)
111 550 6,1 (62) 53,9 (550)
[ 600 6,4 (65) 58,8 (600)

Konumponwsnwie éonpocwt k 1abopamopuvim pabomam NeS, Ne6

p—

UYTo BBI 3HaeTE 0 BO3AYIIHBIX U TUAPABIMYECKUX BSHKYIIUX MaTepranax’?
Pacckakure 0 IpOYHOCTH U CKOPOCTH TBEPACHUS BKYILIHUX.

ITo xakuM noka3zareiasiM MapKUPYIOT THIICOBBIE BSKYILHE?

Kak u3meHnsieTcsi 00beM THICOBOTO TE€CTa MPU TBEPICHUU?

Pacckaxkure 0 HEIOKOTE U IEPEKOre U3BECTH.

B 4em oTnmumne BO3AYIIHON M TMAPABINYECKON U3BECTU?

Pacckaxknute 0 mpoU3BOICTBE NOPTIAHALEMEHTA.

Kak onpenensitor MapKy nopTiaHalneMenTa?

A S AN G o

Kakne npuurHbI BBI3BIBAIOT KOPPO3HUIO IEMEHTHOTO KaMHs?

15



JIABOPATOPHAS PABOTA Ne 2

OnpenesieHHe rPaHyJIOMETPHYECKOT0 COCTABA MeCKA

eab padoThI:

- OIpeleleHUe HACBIMHOM IUIOTHOCTH, 3€pPHOBOTO COCTaBa, MOJIYJS
KPYIMHOCTH U COJIEPKaHKE BPEAHBIX MPUMECEH;

- o3HakomuieHue ¢ TpedoBanusimu 'OCToB Kk meckam.

B pe3ysabrare BbINOJTHEHUSI J1A00PATOPHOM PA0OTHI CTYAEHT HOJIKEH

3HaAmMb:

- pOJb 3aNOJHUTEIIEH;

- KJIacCH(pUKAIMIO 3aMIOJTHUTEIICH TT0 KPYITHOCTH 3€PEH;

- BpEAHbIC IPUMECH, BCTPEUAIOIINECS B 3aIIOJIHUTENE

ymemn:

OIIPCACIIATL HACBIITHYIO IIJIIOTHOCTDL U SGpHOBOﬁ COCTaB 3aIIOJIHUTCIIA,

MOJyJIb KPYITHOCTH TIECKA;

= HaJIM4uC BPCAHbIX HpHMCCGfI B 3aIIOJIHHUTCIIC,

MCK3CPHOBYIO IYCTOTHOCTH KPYITHOI'O 3aIIOJIHUTEIIA. .

Marepuaibl:

IIECOK CYXOM KBapLEBbIM — 5 KT

Oo6opynoBanue:

CTaHJIaPTHBIN HA0Op CHUT;

- COCYJ BMECTUMOCTBIO 1M’

- COBOK;

- BECHI TOProBbIE C HAOOPOM THPb;

- MeH3ypka BMecTumocthio 100...50- cm’

16



IHopsinok BhINOJIHEHNS JIA0OPATOPHOH PadoOTHI:
1. Onpeoenenue 3epno6oco cocmasa necka

Bricymiennyto npoOy mecka Maccoid 1 Kr mpoIycKaroT 4epe3 CTaHJapTHBIN HAOOp
cut (5; 2,5; 1,25; 0,63; 0,315 u 0,16 Mmm). OcTaTku Ha KaXJIOM U3 CUT a (uacmHvle
ocmamku) B3BEIIMBAIOT C TIOTPEITHOCTHIO 5 T. Tarke B3BEUINBAIOT MMbLIb, MPOIIEIIIYIO
yepe3 cuto 0,16 MM M OCTaBIIyIOCS Ha TOJAOHE. Pe3ynpTaThl 3aHOCAT B TaOJMILy.
Jlaniee BBIYUCISIOT 3HAYEHUS] YaCTHBIX OCTATKOB, @ B % W 3aHOCAT BO BTOPYIO CTPOKY
TaOIUIIbI 9

Tabmuua 9 - Pe3ynpTaThl IpOCEUBaHUS TIECKA

Pasmepsl oTBEpCTHIA CUT, MM [Tpoxon
[Tokazarenun yepes
5 2,5 1,25 0,63 0,315 0,16 | curo Ne
0,16
Ocratkn
YacTHbIE a, T

To xe, %
Ocrartkn

noJnbie A, %

3aTeM pacCUUTHIBAIOT NOJIHble ocmamKy A Ha KaXJIOM CHUTE, KaK CYMMY YacCTHBIX

OCTaTKOB Ha JIAHHOM CHUTE U BCEX BBIIIENEKAIUX, HAPUMED:
Avss= 25 + @125+ Ao

Jlariee TOJCYMTHIBAIOT OOIIEE KOJMYECTBO MPOCESHHOTO TECKa, PAaBHOE CyMME
YACTHBIX OCTaTKOB Ha CUTaX U moiyoHe (mpoxona uepe3 cuto Ne 0,16) u onpenenstor
MOTEPH TIPH TIPOCERBE.

[IpuromHOCTH TMECKa IO 3EPHOBOMY COCTaBy Uil HCIOJB30BaHHMS B OCETOHAX
OTIPEICIISIOT, CTPOSI KPUBYIO IMPOCEUBAHMSI ITECKA M CTaHIaPTHBIC KPUBBIC (CM. pHC. 25).

JI7is1 OIIEHKH 3€pHOBOTO COCTaBa IMECKa W €ro MPUTOJHOCTH JJIsl TPUTOTOBIICHHUS
OeToHa pe3ysbTaThl MpOCEeUBaHUs (IO MOJHBIM OCTaTKaM) HAHOCAT Ha Tpaduk (puc

25))
17



Pucynoxk 25 -
4% [ - nomyckaeMasi HW)KHsISl TpaHHLIa KPYITHOCTH Tiecka (Mk
= ol LA 1,5);
2 - peKOMeH TyeMasi HIKHSISI TPaHUIIa KPYITHOCTH TTecKa
( 40 Mkx = 2,0) st 6eToHOB Kiacca B15 u Bbiiiie;

N 3

. %@ 3 - pekoMeHTyeMasi HIKHSISI TPaHHIIa KPYITHOCTH TlecKa
( §§V Mk = 2,5) s 6etonoB B25 u Bbiiie;

o 4 - nomyckaemasi BEpXHsis rpaHHLIa KpyIHOCTH niecka (Mk
T 3,25) i pacTBOpOB OETOHOB (3AIUTPUXOBaHHAs 00JIACTh
- 0,16 0,63 1,25 2,9 50

1 O 5 p oY TIECKH, IOMYCTUMBIE /LTS MCTIOJIb30BAHMS B pac
TBOpax U

OeToHax)

Ha rpaduke Ha ocu aOcCIyicc B ONpPENeIeHHOM MaciTabe OTKIIAIBIBAIOT pa3Mepbl
oTBepcTui Ha cutax ¢ cetkor Ne 0,16; 0,315; 0,63; 1,25; 2,5 u 5, a mo ocu opAUHAT -
3HAQYEHHUSI TOJHBIX OCTAaTKOB HA COOTBETCTBYIOIIMX cHUTaX, %. IlomyyeHHbIE TOYKH
COCIUHSAIOT JIOMaHOM nmHuen. Ecnm KpuBas, XapakTepusyronias 3€pHOBOM COCTaB
UCTBITYEMOr0 TECKa, PacroyiaraeTcsi B 3alUTPUXOBAHHOW 4YacTH rpaduka, TO TaKoM
MECOK MPHU3HAIOT TOJHBIM JUI MPUrOTOBIIEHUS OeToHa. Ecnu kpuBas pacronaraercs
BBIIIIE 3aIITPUXOBAHHON YaCTH, TO MECOK CYUTACTCS MEJIKUM, a €CJIA HUXKE - KPYITHBIM.
B necke a1 6€TOHOB M pacTBOPOB HE JOITyCKAETCsl HAIMYKE 3epeH pazmepoM bosee 10
MM. 3epeH pazmepoMm oT 5 mo 10 MM He AomkHO OBITH Oonee 5 % mo Macce.
KonunuectBo Menkux yactull, npomeamux yepe3 cuto Ne 0,16, He AOIKHO MPEBBILIATH
10 %.

3epHOBOI COCTAB MECKA XapaKTEPU3YETCS TAKKE MOJTYJIEM KPYITHOCTH My, KOTOPBIN
BBIYUCTISIOT ¢ TOYHOCTRIO 710 0,1 o dhopmyie:

MK = (A2,5+ A1,25 + ... +A0,16) /100.

rae Azs, Aios, ...Aq16- TIOJHBIC OCTATKU Ha CUTaX, Y.

KpymnHocTh niecka onpeaessitoT Mo MOAYyJIt0 KPYIMHOCTH My U TIOJTHOMY OCTaTKy Ha
cure Ne 0,63, % (cm. Tabm. 1).

Taxoke HEOOXOIUMO CPaBHUTH KOJMYECTBO MEJIKUX MbLICBATHIX MpUMecen (IIPOoXos
yepe3 cuto Ne 0,16 MM) ¢ TpeOOBaHUSIMU CTaHIAPTOB.

[leckn mst crpourensHbix pador (IOCT 8736-93) B 3aBUCMMOCTH OT 3€pPHOBOTO

cocCTaBa MmoApasaC/IA0OT Ha CICAYIOIIWUEC I'PYIIILI: KPYIIHBIC, CPEAHUC, MCIIKHC U OYCHDb
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Menkue. Jl1d KaXaou TpyImiibl MECKOB 3HA4Y€HHUsT My M TIOJIHBIA OCTAaTOK Ha CUTE C

cetkoit Ne 0,63 1OKHBI COOTBETCTBOBATH 3HAYCHUAM, MMPUBEACHHBIM B Tabsuiie 10.

Ta6muna 10 - Kinaccudukarus neckoB 1o 36pHOBOMY COCTaBY

T'pymma neckos M [TonHbIit ocTaTOK Ha
: cute Ne 0,63, % 10 Macce
Kpynubii Csbpiie 2,5 Cabpiie 45
Cpennuii 2-2.5 30-45
Menkui 1,5-2 10-30
O4enb Mekmii I-1,5 Ho 10

JIis  BBITIOJTHEHUWS] JaHHOW JiabopaTOpHOM pPaOOThl MOATPYIIY CTYACHTOB
pa3dUBaIOT MO TPU-YETHIPE YETIOBEKA, U KaXKaasi Opuraja orpeenseT 3epHOBOM COCTaB
necka. CTyIeHTBI KaXKAoW OpHUraabl MpocernBaroT MpoOy Ha HAOOpe CTaHIIAPTHBIX CHT,
MOCJIE YE€TO PACCUMTHIBAIOT YACTHBIEC U MOJIHBIE OCTATKU HA CUTAX B MPOLEHTAX, a TAKIKE
BBIUMCIIIOT MOAYJ b KPYMHOCTH Tecka. Pe3ynbTaTsl 3aHOCST B TaONIWIly OTYeTa st
7a00paTOpPHBIX M MPAKTUYECKUX paboT. B 3TOM ke oTueTe MO MOJYyYCHHBIM
pe3yabTaTaM KaXIbli CTYJICHT CTPOUT Ipadk 36pHOBOTO COCTaBa UCTIHITAHHOTO TIECKA.
st cpaBHEHUSI PEKOMEHJIYeTCSl HAHOCUTh Ha TpauK KpPUBBIE COCTaBa TECKOB,
UCIIBITAHHBIX CTYJIEHTAMU CMEKHBIX OpUTajl.

Ilpumep. Tlocne npocenBanusi HaBecku recka 1000 r Macca 4aCTHBIX OCTATKOB
MecKa Ha KaXJIOM CUTE cocTaBuia: mys= 120 r; mis= 180 15 moe; = 220 T; moz1s = 320
r; mo,16 = 140 T, mporwio yepes cuto ¢ cetkout Ne 0,16 — 20 1.

BbrarcinM gacTHBIE OCTATKU HA CUTAaX I10 MPUBEICHHOMN Ha . 2 popmyIie:

ars=mos/ m-100=120/1000-100 = 12 %;

aios=mips/ m 100 =180/ 1000-100 = 18 %;
Qoes = Moe3/ m -100 =220/ 1000-100 = 22 %;
aozis= Mozis/ m -100 =320/ 1000-100 = 32 %;
aoie= mois/ m -100 =140/ 1000-100 = 14 %;

Bbrurcinynm mosiHbIe OCTaTKU HA cUTax 1o (popmyiie:

Ars= as= 12 %;
Ais=ars+ ais=12+18 =30 %;
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Aoz = ars5+ aipstaoss= 12+18+22 =52 %y
Apis= ars+ aips Taosst aosis= 12+18+22+32 = 84 %;
Aoie= ars+ a5 taosst amist ane= 12+18+22+32+14 = 98 %;
Pe3ynbraThl onpeneneHrs 4acTHBIX M MOJIHBIX OCTATKOB HAa CUTaX MCHBITYEMOIrO
riecka 3anuiiuem B Tadmuiry 11.

Tabmuua 11 - Pe3ynpTaTsl mpocenBaHus Mecka

Pa3meps! oTBEpCTH CUT, MM IIpo
XO/I
Hoxasaremt 5 2,5 125 | 063 | 0315 | 016 iepe
3 cuto No
0,16
Ocratkn ) 1 1 2 3 1 20
YyacTHbIE d, T 20 80 20 20 40
o 1 1 2 3 1
To ke, % - ) 3 ) ’ 4 2
OcTaTku noJiHbIe 1 3 5 8 9
A, % ) 2 0 2 4 8 )

Hanecennas Ha rpaduk (cMm. puc.25) goMaHast JIMHUS, XapaKTePU3YIOIasi 3epHOBOM
COCTaB HCIIBITHIBAEMOI'0 TIECKA, PACIIOJIOKEHA B 3allITPUXOBAHHOM oOyiacTu Tpaduka,
YTO CBUCTEILCTBYET O MPUTOJHOCTH TMIECKA JIJIsl IPUTOTOBJICHHUS OETOHA.

Motynb KpyITHOCTH eCKa BRIYUCIUM 110 (hopMyJIe:

MK = (A2’5+ A1,25 + A063+ A()315 + A0]6) /100 = (12 + 30 + 52 + 84 + 98)/100 = 2,76

ITo 3HaueHusIM MOyl KpYIHOCTH (2,76) U MOTHOMY OCTAaTKy Ha CUTE C CETKOU Ne
063 (52%) ucnbIThIBaEMBI IECOK OTHOCUTCS K KPYITHOMY TecKy (cM. Tab. 10).

Jlisi yMeHbIlIeHUsI pacxojla LIEMEHTHOIO TEeCTa CleyeT MPUMEHSATh PAcTBOP C
MaJIOW ITyCTOTHOCTHIO U HAMMEHBIIEN CYMMAapHOW NOBEPXHOCTHIO YacTull. KpyIHbIi
MEeCOK HMMEET HEOOJBIIYI0 MOBEPXHOCTh 3€PEH, HO 3HAYUTEIBHYIO IYCTOTHOCTD.
Menkuii ke, Ha00OpOT, 00JaJaeT MEHBIIEH MYyCTOTHOCTHIO, HO OYEHb OOJIBIION
CYMMAapHON MOBEpXHOCThIO 3epeH. [losTomy st moiyudeHus O€TOHA TIUIOTHOU
CTPYKTYpbl TIPM HaWMEHBIIEM pacxoje IIEMEHTa IIeJIECO00pPa3HO MPUMEHSTh
KPYIIHbIE TECKH, COJIepXallMe ONTUMAJIbHOE KOJIUYECTBO CPEAHUX U MEIKHUX
YaCTHL.

2. OnpeOeJleHue HACBLINHOU NJIOMHOCMU NEeCKa pa&vzulmoﬁ GJlAIIICHOCMU
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Hns paboter OepyT mpoOy cyxoro mecka maccoir 2 kr. HaceimHyro wmaccy
OIPEIENSAIOT C HOMOIIBIO LMIMHIPHYECKOTO COCYNa BMECTUMOCTBIO 1 am® (3apaHnee
HA/I0 ONPENENUTh Maccy IyCToro cocynaa me, r). CoBkoMm ¢ BbIcOTBI 10 cM mecok
3aChIMAlOT B MEPHBIN COCYJl 0 TeX TOp, MOKa MECOK HE 00pa3yeT KOHYC HaJ KpasMH
cocyna. M30bITOK mecka cpe3aroT BPOBEHb C KPasMU, U COCYJ C TIECKOM B3BELIMBAIOT,
OIIpEAECIIsAsA MAcCy MeCKA B COCYAE My = Men— Me, TAE Mein - MACCA COCYIA C IIECKOM.

3areM BCro poly (2 KI) CyXoro mnecka CoOMparoT B Ta3MK BMECTUMOCTBIO 3...4 1M’
¥ YBIAXKHSIOT 10 5 %. Jlyist o10ro Men3ypkoit ormepsror 100 ¢cM® BOJIBI M BEUIMBAIOT €€
B TMECOK, KOTOPbIM TIIATEIbHO MEPEMEIINBAIOT JO0 JOCTHKEHUS pPaBHOMEPHOU
BJIQXHOCTH BO BCEM OOBeMe. YBIOKHEHHBIM IMECOK HACBIMAIOT B MEPHBIA COCY/T

BMECTHMOCTEIO 1 M (Tak e, KaK U CyXOM IecoK - 0e3 ymiotaenus). Cocy/ ¢ Imeckom
3
pH’aB’ KT/M

2000
1800 /
1600 /

1400 \\ J

0 5 10 15 20 W, %

B3BCIIIMBAIOT U

e

1200

1000

Pricynok 26 — VI3MeHene HACHITHOM INIOTHOCTH TIECKA Prae KI/M®, IPH U3MEHEHHH €T0 BIAKHOCTH
W; %

BBIYHUCIISIIOT MACcCy HAXOISIIETrOCsl B HEM TECKa 10 YKa3aHHOU (hopMyIie.

Oty ornepalyio NOBTOPSIOT enle 3...4 pasza, T0BOJIsl BIAKHOCTh B3SITOM MPOOBI MecKa
(2 kr) mocnenoBarenbHO 110 10, 15 1 20 % (14 Menkoro necka BO3MOXKHO U 10 25 %).

3aKaH4YMBaIOT HCHOBLITAHUE Ipu TOM BJIAXHOCTH, KOIrJla HaJ ITIOBCPXHOCTHIO IICCKa

HAYHCT BLICTYIIATh BOAA.

21



[TomyueHHble AaHHBIE 3aHOCAT B TaOnwiy 12, MO HUM BBIYUCISIOT HACHITHYIO
TUIOTHOCTH TIECKA U CTPOST IpadyK U3MEHEHUS TUIOTHOCTU MECKA (Prac) B 3aBUCUMOCTHU
oT ero BiaxxHoctu (W,,) (cm. puc. 26).

[lecok u3MeHsieT CBOM OOBEM M COOTBETCTBEHHO HACBHIIHYIO IUIOTHOCTH IIPH
M3MEHEHUU BIIaAXXHOCTH B nipeaenax oT 0 no 20 %. IIpu Bnaxunoctu 3...10 % miIoTHOCTH
MeCKa Pe3KO CHUKAETCS 0 CPABHEHUIO C TUIOTHOCTBIO CYyXOro necka (puc. 26), motomy
YTO Kak/1ash MECUYMHKA MOKPBIBAETCS TOHKUM CJIOEM BOJIbI, TIECUMHKU arperupyrorcs
KOMOUYKHM, W OOmmii o0beM Tiecka Bo3pactaeT. l[lpu panmpHeiIeM yBeIMYECHUU
BJIQXKHOCTU BOJA 3aIOJHSET MEXK3EPHOBBIE ITyCTOTHI IECKA, BBITECHSS BO3IyX, U
IUIOTHOCTH TIECKA CHOBA yBeNUYMUBaeTCs. V3MeHEeHHsI HACBHITHOW IJIOTHOCTH TEeCKa MpU
M3MEHEHUHU BJIAXKHOCTH HEOOXOAMMO YUUTHIBATh MPH JI03UPOBKE MECKa 10 00bEMY.

Tabmuua 12 - Pe3ynbTarhl HCTIBITAHUIA

Baaknocts necka W, % 1o Macce
0 5 10 15 20 25

Ilokazarenn

Jlo6aBKa BOJbI, CM®

Macca necka B
cocyae, r

Hacbinnasa
IUIOTHOCTH MecKa, KI/M>

Xoa padoTbl
1. Pacuer cocraBa 6eToHa
PacueT cocTtaBa OETOHHON CMECH 3aKJIIOYAETCsl B YCTAaHOBJICHUM Hauboiiee
palMOHAIBHOIO COOTHOUIEHUSI MEXAY LIEMEHTOM, BOJOHM, MECKOM, I'paBHEM WIH
nieOHeM.  OTO  COOTHOIIEHHE  JOJDKHO  oOecreurBaTh  HEOOXOJIUMYIO
yI000yKIaIbIBAEMOCTh AJIi HPUHATOTO METOAA YKJIaJbIBaHUS CMECH, a TakKKe
HEOOXOJMMYI0 IMPOYHOCTh B 33JlaHHBIA CPOK C HAaUMEHBIIUM PaCXOJOM I[EMEHTA.
Nuormga BBOAAT Takke TpeOOBaHMA MO IJIOTHOCTH, BOJONPOHHUIIAEMOCTH,
MOPO30CTOMKOCTH U Ap.
JUis IpoeKTUpoBaHUsl cocTaBa OETOHA HEOOXOAMMO HMETh CIEAYIOIINE
UCXOJHbIC JaHHBIC: HA3HAYCHHE OETOHA; TpeOyeMyI0 MapOYHYyIO MPOYHOCTH OETOHA

Ha ckxartue (B Bospacte 28 mHel); TpeOyemyro ya000yKIIaJIbIBaAeMOCTh OCTOHHOM
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CMECH; BUJ M MapKy (aKTUBHOCTB) IIEMEHTA; IUIOTHOCTh HMCTUHHYIO, CPEIHIOI U
HACBHIMTHYIO BCEX KOMIIOHEHTOB; 3€pHOBOI COCTaB HAMOJHUTENEH U IMyCTOTHOCTH
KPYITHOTO 3aITOJTHATEIIA.

OmpeneneHue coctaBa OCTOHA Yallle BCETO MPOBOIUTCS 110 aOCOTIOTHBIM
oobemam (Meroauka npod. b. I'. Ckpamraera). Pacuer u mogbop OeroHa BeaeTcs B
CIIETYIONIEH TIOCIICIOBATEIBHOCTH: ONPENCISAETCS pPacXxoj] BOJBI; OMPEISIICTCS
pacuerneiM myTem B/II, (LI/B); ycranaBnmmuBaetcs pacxop ementa Ha 1 M3 O6eroHa;
OTIPECIISICTCS] PACX 0T 3ATIOJTHUTEIICH.

1. OpueHTUPOBOYHBIA pacxoJ BOAbl Ha 1 M3 OETOHHOM CMeECH OIpeaeseTcs B
3aBUCUMOCTH OT 3aJlaHHOM TOJBW)KHOCTH WJIM JKECTKOCTH (MapKh IO
yno0oykiaasiBaeMocTH) (Tab. 1).

1) [TaOnuuHBle maHHBIC CHPABEIUBEI U OETOHA C TIECKOM CPEIHEH KPYITHOCTH

Mk=2,25 u BogonoTpeOHOCTBIO 7 %. IIpy mpuMeHEeHNH MTecKa HHON KPYITHOCTH M BOJIOTIOTPEOHOCTH PAcXo/

BOZBI YBEITMUMBAIOT (MM YMEHBIIAIOT) HA 5 J1 HAa KXl MPOIEHT yBENWIeHNS (MIIH YMEHBIICHHU )

BOJIOTIOTPEOHOCTH:
Mopynabs KpynHOCTH MK 1,5 2,0 2,5 (3,0 3.5
Bononorpednocts B, % 10 18 6 S5 4

2) |[Ipu npuMeHeHUH MyLI0JIAHOBBIX LIEMEHTOB PAacXo] BObI yBeauurBatoT HalSs...20 .

1 M3 GeTona pacxon
BOJIBI YBEIMUUBAIOT Ha
1 1 Ha kaxaere 10 kr
remenTa cBepx 400 xr

3) |lIpu pacxoxe uemenTa cBoimie 400kr

3aBHCHMOCTH MAPKH 0€TOHA 0T MAPKHU LIEMEHTA
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Mapxka (M150 [ M200 | M250 | M300|M350|M400 | M450 | M500 M600,

OeToHa

Mapka 300 300 300 400 | 400 500 550 550 600
IIEMCHTA 400 400 500 | 500 600 600 600

Tabmma 3
Ko3¢gpuuueHT, yYUTHIBAK LU KAa4eCTBO 3aI0JTHUTEIEH
A (LI/B <
XapakTepucTuka 2,5) A (LI/B > 2.5)

3aIl0JIHUTEIICH OeTOHA

BrIcOKOKadYeCcTBEHHBIE 0,65 0,43
PsanoBbie 0,60 0,40
ITonmxeHHOrO KauecTBa 0,55 0,37

[Ipumeuanue:
1)K BbICOKOKaYECTBEHHBIM MaTepuaiaM OTHOCATCA: IeO0€Hb M3 IUIOTHBIX TOPHBIX MOPOJ

BBICOKOW ITPOYHOCTH; MeCOK onTuMaiibHOW KpynHocTy 1o ['OCT u nopriaaHaueMeHT
BBICOKOM AaKTMBHOCTHM 0€3 J00aBOK WIM C WX MHUHUMAaJIbHBIM KOJHUYECTBOM;
3aMOJTHUTENIN YUCThIE, POMBITHIE, (PPAKITMOHUPOBAHHBIE C ONITUMAJIBHBIM 3€PHOBBIM
COCTaBOM.

2)PsimoBble MaTepualibl — 3aMOJHUTENIM CPEIHEr0 KadyecTBa, OTBEUAIOIIUE TPEOOBAHUSIM
['OCT, nopTnaHAUEMEHT  CpelHEeW  aKTUBHOCTH  WJIM  BBICOKOMApOYHBIM
LUTAKONIOPTIIAHILEMEHT.

3)Marepuasibl TOHUKEHHOTO KadyeCTBA: KPYIHbIC 3alOJHUTEIM HU3KOW MPOYHOCTH U

MCJIKHUC IICCKH, HICMCHTBI HU3KOW aKTUBHOCTH.
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10

B cootBerctBunm ¢ tpedoBanusimu CHull 82-02-95 «®DenepanbHbie
(TUIOBBIE) BJIEMEHTHBIE HOPMBI pacxojia IEMEHTa MPH HU3TOTOBICHUU OETOHHBIX U
KeJe300€TOHHBIX M3ACNUA M KOHCTPYKIMI» MUHUMAIbHBIM pacxoj IeMeHTa B
oerone mpuHuUMaercs paBHbIM 200 Kr/mM3, mis Keae300€TOHHBIX KOHCTPYKIHUNA C
pacyeTHOW pabodeil apmaTypoil MHUHHUMaIbHOW HOpMOU siBisieTcss 220 kr/m3, mms
O0ETOHOB, palOTAOIMIMX B ArpeCCUBHBIX CpeNax, MHUHUMAJIbHBIA pPacxXxoj] LEMEHTa
cocraisiet 250 kr/m3.

4. Pacxon KpymHOTO W MEJKOTO 3alOJIHUTENIEH OINpeaenseTca UCXOos U3
CHEQYIOIINX MOJIOKECHUM:

a) 00beM IUIOTHO YJIOKEHHOTo OeToHa (IPUHUMAIOT B pacueTe paBHBIM |
M3uau 1000 nm3 Ge3 ydeTa BO3AYIIHBIX IYCTOT) CjaraeTcs M3 oObeMa 3epeH
MEJIKOTO U KPYMHOTO 3aloJIHUTENEH M 00beMa IMEeMEHTHOTO TECTa, 3arOIHSIONIETO
IIyCTOTBI MEXY 3€pHAMU 3allOJIHUTENCH. Y paBHEHHUE, BHIPAXKAIOIIEE ITO MOJIOKEHUE
Y Ha3bIBa€MOE€ ypaBHEHHUEM a0COJIIOTHBIX 00bEMOB (4), MOKET OBITh IPEACTABICHO B

CJICAyrOIIeM BHUAC:

/pu + B/pB+I1/pri+K/pr=1,
rae L, B, II u K — pacxoapl COOTBETCTBEHHO LIEMEHTA, BOJIbI, MIECKA U KPYITHOTO
3aIT0JHUTENIS, KI/M3;
pl, PB, PI, PK — IUIOTHOCTH COOTBETCTBEHHO IieMeHTa (Tabi. 5), BOABI,

MeCKa U KPYITHOTO 3allOJHUTEN, KI/M3.

11

0) MyCTOTHI MEXAY 3€pHAMHM KPYIHOIO 3alOJHUTENS JOJKHBI OBITh
3aM0JIHEHbl PACTBOPHOW YACTHIO C YYETOM HEKOTOPOUM Pa3/BHKKU 3€pPEH, BEJIMYHMHA

KOTOpO# omnpenensiercs koadduunentom pazasuxku Kpaszz (5):

[/pu + B/pB+I1/pn= K/puxxViyct.xxKpasn, (5)

IJle PHK — HACBIMTHAS Macca KPyIMHOTO 3aMOJHUTEN, KI/M3,
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VIIyCT.K — OTHOCUTENBHBIA 00bE€M MYCTOT (ITyCTOTHOCTH) KPYITHOTO 3aMIOJTHUATETIS,

KOTOPBIN ompesensercs no Gpopmyie:

Viycr.x= 1 — (pHK/ pK). (6)
Pemast coBmectHO (4), (5) ypaBHEHUs noxy4yaeM (GOpMYJIbI s

ornpesesnenus pacxo10B kpymnHoro 3anonaurens K, kr/m3,(7) u necka I1, kr/m3(8):

K=1/((Vnyct.x/ pax)*xKpazn+1/pk), (7)
[T=[1+(1l/pu+B/pB+K/pK) | *pm. (8)
KoaddurmenT pa3aBmkku HaxoauM 1o 1adi. 4.
Tabmuna 4

Ko3ddunuent pa3aBukku 3epeH A/ MJIACTHYHBIX 0eTOHHBIX cMeceil

Pacxon Kpaszn npu B/1]
IIeMeHTa KI/M3 0,3 04 0,5 0,6 0,7 0,8
250 — — — 1,26 1,32 1,38
300 — — 1,30 1,36 142 —
350 — 1,32 1,38 1,44 — —
400 1,31 1,40 1,46 - — —
500 1,44 1,52 1,56 - — —
550 1,52 1,56 - — — —

[Tpumevanue — ist )KeCTKUX OETOHHBIX cMecel mpu Menkux neckax Kpaza=1,05,

cpennux 1,1, kpynubix 1,15.

12
Ta0muna 5
O0neMHast Macca M IJIOTHOCTH LIEMEHTOB
IBI/IJI LIEMEHTAa OO0ObeMHas mMacca, IHJIOTHOCTL,
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KT/M3
Kr/M3

[TopTnananemMeHT u ero

pa3HOBUIHOCTH

CyJib(aTOCTONKHIA, 1000-1400 3000-3300
ruapo(OoOHBIH,

MIacTU(UIIMPOBAHHBIN )
[[Ty11110;1aHOBEIN TOPTIAHALIEMEHT 0950-1300 2700-2900
I]_HJ'IaKOHOpTJIaHI[HeMCHT 1100-1400 2800-3100

5. OObemHasi Macca OETOHHOW cmecu pO.C., KI/M3, ompenensercs o
dbopmyie (9):
p0.c.=[[+B+K+II. (9)

6. CoctaB OeTOHA YacTO BBIPAKAECTCA B OTHOCHTEIBHBIX CIMHHIIAX II0
Macce U 00bemy. Ilpu 3TOM 3a eAMHUILY MPUHUMAETCS Macca WM o0beM IEeMEHTa,
BBIPa)Kast KOJIMYECTBO IPYTUX KOMIIOHEHTOB IO OTHOIIIEHHUIO K IIEMEHTY.
CocraB 6erona mo macce (10):
/1T : B/ : TI/L : K/H=1 : B/I : TI/L : K/LT. (10)

CocraB 6etoHa no oobemy (11):

Vu/Vu : Vo'V : Vk/Vi=1 : Vi/Vn : Vk/V, (11)
rie Vi, Vo, Vk— o00beM I1eMeHTa, M3, MecCKa M KPYHHOTO 3alOJIHUTENS,

onpenenstorces mo popmynam (12), (13), (14):

Vu=1000x11/pHi1, (12)
Vn=1000xI1/pHm, (13)
Vk=1000xK/pHK, (14)
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IJle PHL, PHI, PH3 — HACBIIHBIE Macchl lLieMeHTa (Tabn. 5), mecka, KpYMHOIO
3aOJIHUTENS, KI/M3.

[Tpu BeIpaxkenuu coctaBa 6etoHa mo oobemy B/L] ykaspiBaeTcs OTACIBHO
0 Macce.

[TomyyeHHslii cocTaB O€TOHAa Ha3bIBaeTCAd J1aOOpPAaTOPHBIM, TaK Kak B
pacuere OepyTcs 3alOJHUTENIM B CyXOM cocTrosHuM. [lpm HazHaueHUH
MPOU3BOJICTBEHHOTO COCTaBa OETOHA YYMTHIBAETCA BJlara, KOTOPYIO COZepKar
3allOJIHATENHM, M WX pacxoj Oojbllle Ha BEIMYMHY BJIAXKHOCTH, a PacxXxoid BOIbI
COOTBETCTBEHHO MEHBIIIE.

7. Ilpm wuzroroBneHun OETOHHOW cMecHu €€ 00beM OyneT MeHbIle
CYMMapHOTo 00beMa UCXOIHBIX KOMIIOHEHTOB Ha BEJIMYMHY YIJIOTHEHUS CMECU MPHU
nepeMelInBaHul.  YMEHbIIeHHe o0beMa OCTOHHOW  CMeCH  YYUTHIBAETCS

ko3¢ urieHToOM Bbixosa 6eTona 3 (15):

=1000/( Vu+ Vi+ Vk). (15)
Koadumument Beixoma OeToHAa B 3aBHCHMOCTH OT IYCTOTHOCTH
3aroJIHATEIICH B cocTaBa OeToHa HaxoauTes B npeaenax 0,6—0,75.
3Has k03P GUIIMEHT BbIXOJa OETOHA U PacX0]l MaTepUAIOB, ONPENEseTCs

JO3UPOBKY MaTEpUaJIOB HA OJUH 3aMeC OETOHOMEIIAIKHA EMKOCTBIO V 10 (hopMyJiaM

(16), (17), (18), (19):

IIV=(BxV/1000)x1, (16)
TTV=(BxV/1000)xII, (17)
BV=(BxV/1000)xB, (18)
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KV=(BxV/1000)xK, (19)
rae LIV, I1V, BV, KV — konuuecTBO iIeMeHTa, eCKa, BOJAbI U KPYITHOTO 3aIOJIHUTEIIS

Ha OJIMH 3aMeC OETOHOMEIIIAIKA €MKOCTBIO V, KT.

[TPUMEP

Paccuurats coctaB 6etona mapku 300 B Bo3pacTe 28 CyTOK HOPMAJIbHOTO
TBEpPJICHUS], MPEIHA3HAYEHHOTO AJISI M3TOTOBJIEHHUS IUIUT MOKPBITHS MPOM3IAHUM.
VYcnoBust aKcIUTyaTallud TIMT HOpMalibHbIe. Ocagka KoOHyca OETOHHOM cMecH 5 ¢,
METO/I YIUIOTHEHUS BUOPAITMOHHBIM.

Paccuntarh KOITMYECTBO LIEMEHTA, MECKA, BOJALI U KPYITHOTO 3allOJIHUTENS
Ha OJIMH 3aMec OETOHOMEIIATKH eMKOCThI0 200 1.
JlaHHBIE O MaTEpHAIIaX.

DIlecok: kBapueBbli (Moaynb KpymHocTH Mx=2,25, pn=2680 kr/m3,
HacklnmHas macca pHr= 1510 kr/m3.

2)'paBuii: rpaHuTHBIN, pKk=2650 Kr/M3, HackITHas Macca pHK= 1530 kr/m3,
npeieNibHasi KpynmHOCTh 3epeH 10 MM.
3)LlemMeHT: NUIaKONOPTIaHAILIEMEHT.
Pacuyer:
1.ITo Taba. 1 Haxonures pacxon Boasl B=200 kr/m3.

2.0npenensiercss u3 popmynbl npoyHoctu OetoHa (1) eMEeHTHO-BOJTHOE
(ILI/B) oTHoIIEHKE, HEOOXOIUMOE JIJIs TTOJTYUEHHUsI 3a]JaHHONM MapKu OeToHa:
R28=AxRu x(1I/B +0,5),
1151 6eTOHOB Mapok Hike 500 umeem:

[/B= R28/( AXRu)+0,5.

N3 1a6:. 3 korhHUIMEHT, yUUTHIBAIOIINI KA4€CTBO 3alI0JTHUTENCH,
oepercs st psinoBbix A=0,6:

1I/B= 300/( 0,6x500)+0,5= 1,5, B/I[=0,67.
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3. Onpenensercs pacxos 1eMenTa L, kr/mM3, 66TOHHOM cMecH, UCXO/Is U3
bopmybL:
[1I=Bx1I/B,
1= 200x1,5= 300 kr/m3.
[To Tabu. 5 HaxonsTcs ero xapakrepuctuku: pu=3,0 r/cm3, pai=1300kr/m3.
4. Pacxo1 KpyITHOTO ¥ MEJIKOTO 3aIllOJIHUTEIIEH.
Jyist pacyeTa pacxojia KpyImHOTO 3aMOJIHUTENS OTPEIEsIeTCs
OTHOCHUTEJIbHBIN 00BEM MyCTOT (ITyCTOTHOCTb):
Viyct.x=1- ( puk/ px)=1-(1530/2650)=0,42 nonu ot ob1rero oobema.
Conepxanue kpyrHoro 3anonautens K, kr, cocrasut, 6eps Kpazn= 1,4 o Tabu. 4:
K = 1/((Voyct.x/ puk)*Kpaza+1/px)= 1/((0,42/1530)%1,4+1/2650)=1316 xr/m3.
Pacxon necka I1, kr/mM3, cocTaBuUT:
[=[1-(1/pu+B+K/px) | xpn=(1—-300/3000+0,2+1316/2650))x2680=536 kr/m3
16
Takum 06pa3om, pacxoj MaTepranioB Ha 1 M3 GeTOHa COCTaBJISET:
neMmeHt — 300 xr;
Boza — 200 kr;
recok — 536 kr;
rpaBuii — 1316 xr.
5. OpueHTHPOBOYHAS OOBEMHAS Macca OCTOHHOM CMECH:
p6.c.=LI+B+K+I1= 300+200+536+1316= 2352 kr/m3.
6. JTaGopatopHbIil cocTaB 6€TOHA MO MACCe B OTHOCUTEIIbHBIX €AMHUIIAX:
/1T : B/LD : II/1, : K/LO=1 : 0,67 : 1,77 = 4,37.
Jl1s1 BeIpaxeHus TabopaToOpHOTO cocTaBa OeToHa 1o 00bEMY BHaUae
PaCCUHUTHIBAIOTCS O0BEMBI MAaTEPUATIOB:
Vu=1000x11/pa=1000%300/1300=231 nm3,
Vi=1000xI1/pan= 1000x536/1510=355 nm3,
Vk=1000xK/pak= 1000x1316/1530=860 nm3.
17

CocraB no o0bemy:
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Vi/Vi : Vi/Vr : Vk/Vo=1 : V'V : Vk/Vii==1 : 1,54 : 3,72
npu B/ = 0,67.

7. YMeHblIeHne 00beMa OETOHHOW CMECH YUHUTBIBAETCS KO3(PPUIIMEHTOM
BBIX0J1a OeToHa [3:

B=1000/( Vu+ Vo+ Vk) = 1000/(231+355+860)=0,69.

C yuerom koa(dduiirenta Bpixoga O€TOHA U pacxoja MaTepuaIoB
OTIpeIeTISETCS X JO3UPOBKA Ha OJMH 3aMeC OETOHOMEIIAIKH eMKOCThIo 200:
LIV=(BxV/1000)x11=(0,69%200/1000)%300=41 kr,

[TV=(BxV/1000) xI1=(0,69%200/1000) x536=74 xr,
BV=(BxV/1000) xB=(0,69%200/1000) x200=28 xr,
KV=(BxV/1000) xK=(0,69%x200/1000) x1316=182 xr.

JIABOPATOPHAS PABOTA Ne 4

HcnbiTanue apMaTtyphbl 1JId JKejie300€eTOHHBIX U31e/ Ui

Heab: uMeTh MpeNCTaBIEHUE O TEXHOJOTHMUYECKOM IPOU3BOJICTBE apMaTyphl,
O3HAaKOMJIEHUE C BUAAMH apMaTyp.
B pesysabraTe BbINOJTHEHHUS JJA00PATOPHOH PadOTHI CTYAEHT J0JIKEH
3HaAmMb:
- CBONCTBa W palMOHaJIbHbIE 00JaCTH IPUMEHEHHS B CTPOUTEIBCTBE

YCPHBIX U IBCTHBIX MCTAJLJIIOB,

MapKUPOBKY CTaJIeH;

BHU/JbI CTAJILHOI'O ITpOKaTa

ymemp:

IMPOBOJIUTH HUCIIBITAHUS apMATypPbl IJIA OeToHa M OIIPCACIIATH
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XapaKTePUCTHKY apMaTyphl Ha pa3phIB, U3THO.

MarepuaJbli:

- o0pasibsl apMaTrypshl.

Obecneuenue:

- TIpecc;

- JIMHEMKA;

- IITaHTCHIUPKYIIb.
IopsiioK BbINOJIHEHUS JIa00OPaATOPHOM PAdOThI:

I[Hﬂ HCIIBITaAHUA CTaJin Ha  PaCTsAOKCHUC OO0  pa3pbiBa  HCIIOJIB3YIOT

320 , , 450 ,  TWIMHIPUYECKHUE "
220 i 330 ']
r 200 ' 280 } IUTOCKUE 00pa3Irsl,
[ ]
770 T M3rOTOBJIEHHEIE nyTeM
1 450 R 11 v
350 | 330 COOTBETCTBYIOIICH
: 215 'l ‘ : 280 ) .
p 250 ' A MEXAHUYECKOU
[ 1 I ) J
[C 4] b+ 20
d=20 00paboTKH.

Pucynok 12 -O6pa3up! cTanu ajs UCHbITaHUS Ha

pacTsAKEHUC.

OOpasupl MUIMHAPUYECKOH (GOpPMBI  JTOJDKHBI HUMETh COOTBETCTBYIOIIHNE
pa3zmepsl (puc.12).

OOpa3upl [Ji8 UCHBITAHUS BBITAYMBAIOT HA METAIOPEKYIIMX CTaHKaX C
JIMaMETPOM

paboueit wactu B 20MM C TOJOBKOH, pa3Mep KOTOPOW 3aBUCUT OT (HOPMBI
3aXBaTOB pa3pbIBHOW MamuHbL. [lepexon oT pabodeit wactu obOpasia K TOJIOBKaM,
dbopMa KOTOPHIX 3aBUCHT OT KOHCTPYKIIMHM NPUMEHSEMbBIX 3aXBaTOB, JOJKEH OBIThH
11aBHbIM. HopManibHBIMU Ha3bIBalOT 00pas3lbl, y KOTOPBIX AUAMETp do paboueit

yactu paBeH 20 MM, a [yHa paboueit yactu [ B 10 winu 5 pa3 Gonbiine auamerpa do .
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OTKIIOHEHHUST pa3MEPOB OOpa3IOB OT CTaHAAPTHBIX HE JOJKHBI MPEBHIIIATH
3HAYEHUH, TPUBEACHHBIX B TAONIUIIE 5.

Tabnuua 5 - Jlomyckaemble OTKJIOHEHHUS pa3MEpPOB 00pa3La CTaiu

o ES i - 3o rn O 0T A A~
,J_PI:IMLI}? 1),(1.53‘.!0'.)1)' })ilt)ﬂ‘ll}ll YACTH, MM Pasnocts Hanbossuiero ¥ nnau
ODPA3LoR, MCHLINECTO JIHAMCTPA 110 JUTHHE

MM [0 AHaMeTpy [0 JUTnHe padoyeli uacTH 0Opasi, MM

Jo 10 +0.1 )1 +0,02

10 1 Gonee +0.2 10,2 10,05

[lepen ucmpITaHUEM TUIMHAPUIECKHAE 0Opa3IIhI
TIIATEIIEHO HU3MEPSIOT pH TIOMOIITH
IITAHTCHIUPKYJIS WM MUKPOMETPA C TOYHOCTHIO IO
0,5 MM cieytonuM 00pa3oM: TuaMeTp do U3MEpSIoT

B IBYX B3dMMHO IICPICHAUKYJIAPHBIX HAIIPABJICHUAX

B TPEX MeCTax Mo JIMHE pabouel 4acTH.

[Ipn ucnbITaHUU CTEpKHEW AMAMETpoM 10 36
MM | TIPU HATAYUHU PA3PhIBHON MAIIWHBI OOJIBIION MOIITHOCTA MOKHO TOJIb30BaThCS
HEMPaBWIBHBIMU OOpa3iamMu. Ecim ke TPUXOIUTCS BBITAYMBATH OOpasel, TO
HEOOXO0UMO TMPeIoXpaHaTh MOCIEHUE OT NeperpeBa u Hakiena. [[is u3roroBieHus
HaTypaJbHBIX O00pa3lOB OTHWIMBAIOT OT CTEpXKHEH 00pa3lbl COOTBETCTBYIOIIEH
JUTMHBI.

3areM BBIUMCISAIOT IUIOHIA[b TOMEPEYHOro ceueHus obpasua Sy 1o
HAaUMEHBIIUM M3 TMOJIYYEHHBIX pa3MmepoB ¢ TouHocThio 110 0,5%. Kpome toro, Ha
MOBEPXHOCTU 00pa3iia HAHOCAT KEPHOM PUCKU U U3MEPSIIOT PACCTOSHUE MEXKTy HUMU
- pacueTHyo JuHY oOpasna /y - ¢ TouHocteto a0 0,1 mMMm. Ha o0eux romoBkax
KaXJI0TO0 00pa3iia HaOMBaOT KieiiMa (HoMep oOpasiia).

Cranp Ha pacTsHKEHHWE HCHBITHIBAIOT HAa Pa3pbhIBHBIX MaIlMHAX Pa3IuYHOTO
THIIA.

Ha pucynke 13 mokaszan oOmuii BUJl YHUBEPCATbHON HCTIBITATEILHOM MalTUHBI

tuna Y MM-50.
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[Toanmexamuii WCHBITAHUIO O0Opaszer IMOMENIaloT B 3aXBaThl MAIUHBI |
HEeHTpUpYyOT ero. Jlmsd 3amucu  auarpaMMbl — pacTsbKeHHsT Ha — OapabaHe
aBTOMATUYECKOTO CaMOIHIIYIIEro Mpudopa 3aKpervIsioT MIJUTUMETPOBYIO OyMary u
YCTaHABIMBAIOT MacmITaObl Harpy3ok u nedopmaruii. [locne ycTaHOBKM CTpenku
ITKaJIbl CHJIOM3MEPHUTEIS MAITMHBI Ha HYJIb, BKIIOUYAIOT €€ ABUTATENb M UCIIBITHIBAIOT
oOpasel Ha pacTsHKEHUE A0 MOJHOro paspylieHus. [Ipu atom ciendr 3a HapacTaHHEM
HArpy3KH IO JBM)KEHUIO CTPENIKH CHUJIOM3MEpHUTENs U 3a aedopmalireii odpasia 1o
nuarpamme nedopmanuu. Hapactanue Harpy3Ku TOJKHO OBITh TUTABHBIM.

Pe3ynbpTaThl HCTIBITAHUS CTATLHOTO 00pasiia Ha PacTsHKEHUE MOITY4YaloT B BUC
3aBUCUMOCTH MEXK]ly Harpy3kou u aegopmanueii (puc. 14).

[IpsiMoii yyacTOK auarpaMMbl pacTsikeHUs (OT Hayajga KOOpAWHAT J0 TOYKHU 1)
MOKa3plBaeT, dro ymHeHue (medopmanus) obpasma A [/ Bo3pacraer
IPOMOPIIMOHANIFHO TMPWJIOKEHHON Harpy3ke p. Ecmm o0paszen moaBeprHyTh
PACTSKEHHMIO HArpy3KOW, paBHOM WJIM MEHBILIEH p,, 4 3aT€M CHATbH 3Ty HArpysky, TO
oOpazell MpUMET NEPBOHAYAIBHYIO JJIMHY, T. €. B HeM OyIyT OTCYTCTBOBATbH
ocraTtouHble aedopmaiuu. Touka 1 Ha KPUBOUW PacTSDKEHUS COOTBETCTBYET Mpedeny
NPONOPYUOHANILHOCMU, T. €. TOMY HauOOJbIIEMYy HANpPSIKEHUIO, MPU KOTOPOM
pacTspKeHHE MeTajula IMpsSMO MPOTOPIIMOHATIBHO HAarpy3ke. JTO HampshkeHue O o,

MlIIa, BeraucisroT 1o dhopmyiie:
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p

A 0,=< >
b p
SO
Py
YA
§ p TJI€ p, — Harpy3Ka IpH IpeJese IMPOoIop-
§ MoHaJIbHOCTH, H;

So — nepBoHavYaIbHAas MJIOMIAb MOIIe-

PEUHOro ceueHus oopasia, M°.

Yommenye, 41
[Ipu yBenuueHHH Harpy3ku (CBBIIIE pp)

UCTIBITBIBAEMBIN 00paser] yanuHsieTcss ObIcTpee,
yeM BoO3pacTaeT Harpyska. Takum o0pasom,

Pucynok 14 - Jlnarpamma
IMPOINOPHUOHAJIBHOCT HAPYIIACTCA.

nedopmanuii mpu pacTsHKEHUN

. Ha pguarpamme 510 moka3zaHo KpuBou 1-2,
00pasia u3 MajJoyrJIepoauCcTOn

CTAIN KOTOpasi 3aT€M MEPEXOIUT B TOPU3OHTAIBHYIO 2-3.
Hanuure ropr30oHTaIBHOTO y4acTKa yKa3bIBaeT Ha
TO, YTO 00pasel] caMONpPOU3BOJILHO BHITATUBAETCS (TE€UET), XOTSI HAarpy3ka OCTaeTcs
MTOCTOSIHHOM.

Hanpspxenue, mpu KOTOPOM MOSBIISIETCS TEKYYECTh CTaI, Ha3bIBAIOT MPEEIOM
TeKydecTH. Pa3znmuuaroT mpegen TeKydecTH (uanueckuid U mpenes TEeKydecTH
YCJIOBHBIU.

1. Ilpeden mexyuecmu puzuueckuil - HAMMEHbLIEE HANPSIKEHUE, TPU KOTOPOM
obpazeny nedopmupyercs 0e3 BHAMMOrO yBelWdeHUs Harpysku. [Ipm ucnbeiTaHuun
oOpaslia cTainu CleIsT 3a MOKa3aHUsIMU CTPEJIKU cuiousmeputend. Kak Toinbpko ctaib
JIOCTUTHET MpeJiesia TeKYYEeCTH, CTpelika Mpubopa OCTaHABIMBAETCSA, a 3aTEM BHOBb
HAYMHACT JBUTAThCS. 3HAYCHUS HArpy3Kd ps B MOMEHT OCTAaHOBKH CTPEJIKU

(GUKCUPYIOT U IPUHUMAIOT 32 HATPY3KY, COOTBETCTBYIOIIYIO Mpeey TeKyuecTu 0

MlIla, (puznueckoMy), KOTOPBIN BBIYUCIISIIOT IO PopMmyIie:

_bs

S SO’

)

rZie ps — Harpy3Ka npu npenesne tekydectu, H;

So — IICPBOHAYAJIbHAA IIOMAAb ITIOIICPCUHOT'O CCUCHHA 06pa3ua, Mz.
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2. IlIpeden mekyuecmu ycnosnwiii % , - HapsbDKEHUE, IPU KOTOPOM oOpasell
MOJy4aeT OCTAaTOYHOE yJJMHEeHue, cocrapisitoniee 0,2 % mepBOHAYAIBHON JJIUHBL.
Ero onpenensitoT B Tex ciyyasix, KOT/Ia MpU pacTsHKEHUU 00pasiia He OOHAPYKUBAIOT
PE3KO BBIPAKEHHOTO SIBJICHHUS TEKYy4eCTH, W TpeaeN TeKydecTH (PU3NYECKUil He
MOJKET OBITh OTIPEICIICH YKa3aHHBIMH BBIIIIE CIIOCOOaMHU.

3. Ilpedenom npounocmu npu pacmadxceHuu - HA3bIBAIOT HaINpsHKEHUE,
KOTOPO€ COOTBETCTBYET MaKCHUMaJIbHOW Harpys3ke, MpelIeCTBYIONIEH pa3pylIeHUIO
oOpa3ua. MakcuManbpHas Harpy3ka MOXET OBbITh JIEKO OIpeJeieHa B IpoLecce
UCIIBITAHUS CTAJIbHOTO o0paslia, TaKk Kak Ha 1udepOsiaTax UCHBITATEIbHBIX MAaIIUH
UMeeTCs BTOpasi KOHTPOJIbHAs CTpeJKa, KOTopas yBJeKaeTcs padodeil cTpenkoi
MaIIUHBI 10 KpailHEro MOoJIOKEHUSI U (UKCUPYET HAauOOJbIlee OTKIOHEHUE paboyeit
CTPEJIKU.

Ha puarpamme (cm. puc. 14) toukoit 4 3adukcupoBaHa MaKkCHMaabHas
Harpy3ka, KOTOPYIO BBIIEpKHBaeT oOpaserl. HaumHas ¢ 3710 TOuku, nedopmarius
KOHIICHTPUPYETCSI B KaKOM-TMOO OJHOM MECTe, KOTOpO€ HayuHaeT OBICTPO
pacTATrMBaTHCSA U YMEHbBIIATh IUIONIAAb MONepeyHoro cedeHus. Ilpu sTtoM Harpyska
najaeT 10 TOYKU S5, IJie MPOUCXOIUT pa3pbiB 00pasIa.

[Tpenen npounoctu npu pactsbkenun 9, MlIla, Beraucisior no gopmyoie:

Dy
0,=—,
S
0
TJIe pPb» — HAHOOJIBIIAS HArPY3Ka, IPE/IIIeCTBYIOMAs pa3phiBy 06pasia, H;
So— TepBOHAYAIBHAS TIIONIA/Ib TIOTIEPEYHOTO CeUeHHs 00pasia, M.
4. OmnocumenvHuvim yonuHenuem HA3BIBAIOT OTHOLICHHE MPUPAIICHHS PACUETHOI
JUTMHBI 00pa3Ia 1ocjie pa3pbiBa K e¢ NepBOHAYAIbHOH miuHe. Jis ompeseieHus
OTHOCUTCIIBHOT O YI[HI/IHCHI/UI HUCIIBITAHHOT'O CTaJIBHOI'O O6pa3ua 063 cro 4acCcTu

IJIOTHO MPUKIIABIBAIOT OJIHY K APYTOd M M3MEPSIOT JUIMHY o0Opasiia mociie pa3pbiBa

[i (puc. 15).

3Ha4YE€HUE OTHOCUTEIIBHOTO YJIMHECHUS, 6 , %0, BBIUUCIISIOT 110 (hopMyJie:
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Pucynke 15 - Onpenenenue

11_10

0=

X100,

riae [, — nmuHa o0pasiia rmocje pa3pbiBa, MM,

OTHOCHUTCJIIBHOI'O YIJIMHCHUA

obpasiia.

OIPEICIICHUM.

Pe3ynbprarsl

MM.

lo — pacueTHas (HayanbpHas) JyiMHA 0Opasia,

OTHOCHTEIBHOE YJIMHCHUC BBIYUCIIAKOT KakK

cpenHee apuMETUYECKOE U3 Pe3yibTaTOB BCEX

WUCIIBITAHUN CTajdu Ha pacTsa’KEHUE 3aHOCAT B OTYCT 110

Jla60paTOpHBIM pa60TaM U II0 IIOJIYYCHHBIM PC3YJIbTaTaM, a TAKXC II0 IOdHHBIM,

MIPUBEJICHHBIM B Ta0JI. 2, ONPENIEIISAIOT MapKy UCCIETyEeMOM CTalu.

Tabmmaiab - MexXaHHYeckHe CBOHCTBA VIIePOJHCTRIX cTamel
00BIKHOBEHHOTO KAa1ecTBa

Mipra crany
rpynnn A
C10 i
Crl cn, nc
Cr2c¢n, nc
C13 cn, nc
Crdcn, ne
Cr5len

Crb eI, 1c

MpumMmevanne. JlonoanTeabHble WHACKCH «CM» —

I penen Tekyaueern,
MITa, ne menee

Ipenen npounocri
MPH PACTAKCHHN,

. _ Mlla
He mence 310
- 320 - 420
200 -230 340 — 440
210 =250 380 - 490
240 =270 420) - 540
260 - 290 460 — 600
300 - 320 He menee 800

OTHOCHTEN BLITOE
VIUTHHe e, Y
_EW_..
3l =34
20 - 32
3326
.y (O
17 =20
12-15

CINOKOHHAA CTUL, «l1C: —

MOAYCMOKOIHAA cTab; B cTali Mapku CT5T7 ne noBelcHHOE CoaepRanie Maprata,

Koumponwnwie eonpocwt k n1abopamopnvim paoomam Ne3, No4:

2. Tlo kakuM MEXaHUYECKUM XapaKTEPHBIM MTPU3HAKAM OTPEICIISIOT MapKy

CTPOUTENBHOU cTamu?

3. Kparko u3noxure METoay MCIBITaHUS CTAJIBHOrO 0Opaslia Ha pacTsHKEHUE.
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JIABOPATOPHAS PABOTA Ne §

Omnpenesnenue npegesia NPOYHOCTH 0€TOHA HA CXKATHE
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Henb padoTbl: 03HAKOMHUTBCS C METOJIOM 3KCHEPHUMEHTAIBHOIO OINPEAEIICHHUS
npeena MpOYHOCTH MaTepuana MpPU CKATUM U OLEHKU €ro BOAOCTOMKOCTH IO
KO3 PULIMEHTY pa3MATrdeHUsl.

B pe3yabTaTe BHIOJHEHUs 1a00paTOPHON PadOTHI CTYICHT J0JIAKEH
3HaAmMb:
- OCHOBHBIE CTPYKTYpPHbIE XapaKTEPUCTUKHU U CBOMCTBA CTPOUTEIbHBIX
MaTepUaIOB;
ymemn:
- ONpeNeNsITh U PACCUUTHIBATh MPEAES MPOYHOCTU MaTepHalia Mpu CHKaTHH
U €r0 BOJAOCTOMKOCTh MO KO3(PPUIUEHTY pa3MATYECHHUS.

MarepuaJnbi:

- 00pa3upbl-KyObl (HE MeHee 6 IIT.) U3 3aTBEPJCBIIETO TUIICOBOTO BSIKYIIETO
c pedbpoM 2...5 cM (pazmep 00pa3lOB 3aBUCUT OT MAKCUMAaJIbLHOTO yCHUIIUS,
Pa3BUBAEMOT0 UMEIOIIUMCS B JIa0OPATOPUH TTPECCOM).

Oob6opynoBanmue:

- Ipecc TUAPABIMYECKHMI € CWIOM3MEPUTEIEM WIM MaHOMETPOM
(MakcuManbHOE yCcuine, pa3BuBaemoe npeccom, 10...100 kH);

- (dapdopoBas win MeTaIMUYECKas yalika ¢ BOJIOH;

- U3MepHUTeIIbHAs JINHEHKA.

IMopsiioK BbINOJIHEHUS JIAa00OPATOPHOM PadOThI:

1. Ilpounocmuro HA3BIBAIOT CBOMCTBO MaTepUaja COMPOTUBIISTHCS Pa3pyIICHUIO
T0J] ICICTBUEM BHYTPEHHUX HANpsDKEHWH, BOSHUKAIOIIMX OT BHELIHMX Harpy3ok. Ilof
BO3/JICMCTBUEM pa3IMYHbIX HArpy30K MaTepuaibl B 3JaHUSIX M COOPYKEHHUSX
WCTIBITBIBAIOT Pa3IMYHbIe BHYTPEHHHUE HAIPsDKEHUs (CXKaTHE, pacTsHKEHUe, H3TUoO,
cpes, u Jp.).

[IpouHOCTh  sABNSETCS  BaXXHBIM  CBOWMCTBOM  OOJIBIIMHCTBA  CTPOMTEIHHBIX
MaTepUaJioB, OT €€ 3HAYEHUs 3aBUCUT HaArpy3ka, KOTOPYIO MOMKET BOCHPHUHUMATD
JAHHBIA B3JEMEHT NpU 33JaHHOM cedeHuu. Ecnm marepuan oOnanaer OO0JbLION
MPOYHOCTHIO, TO pa3Mep CEUEHHUsl IJIEMEHTa MOXET ObIThb yMeHbIIeH. [IpoyHoCTh

CTPOUTCIILHBIX MATCPHUATIOB XAPAKTCPU3YCTCs IMPCACIIOM IIPOYHOCTH IIPU CIKATUHU, IIPU
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u3rube u mpu pacTsbkeHuH. Ee omnpenensiroT myTem HCmbITanus o0pasioB (puc.l) B
71a00paTOpUU HA THIPABIMYECKUX MPECCAX WU Pa3pbIBHBIX MAIlTUHAX.

2. Ilpedenom npounocmu npu cxocamuu wMaTepuanga HA3bIBAIOT HANpPSLKCHUE,
COOTBETCTBYIOIIIEE HArpy3ke, TpU KOTOPOH MPOUCXOIUT pas3pylieHne obpasia

Mmatepuana. [Ipeaen npoyHOCTH npu CxKATUU Rcm, Mna, onpenensroT no gpopmyie:

RC)K:p / S y J Kgf_
. 8
rae p — paspyliaromiast Harpyska, E!I: & ¥ < L
o ] % \Q“ o
H: K£7~ \\3/

b

t’)

$ — mioiaab MONepeyHoro f %
1l

2
ceyeHus obpasia, M. w i m[ [?4 w 0 240 ®

Jloist ONpEIEIICHUS npezaena 3) b )

IPOYHOCTU IPH CHKATHU OOpas3Lbl HRRLE Tl /s M
Ihcykmlﬁ_%péulnnﬁné_ CPTajioB

275
I] ‘WWJT * 1l-1a u3ruo; \CTIKCHHC,

a- TIJIOTHBIN HpI/IpOI[HLII/I KaMCHb,

Marepuajia IOJABEPraroT JACUCTBUIO

CKUMAIOIIMX BHEMIHUX CWI U 6- IOPUCTHIN MPUPOIHBIN KAMEHb;
6-0€TOH;

JOBOIAT hi(e} pa3pylcHUsI. 2- kupnud (KyO CKJIeEH U3 IByX MOJIOBUHOK);
O- IEMEHTHBIA PacTBOD;

HcnbiTyeMble  00pa3iibl  JOJKHBI e- KUpIud;
JKC- TPEBECUHA;

OBITH MPABWILHOW F€OMETPU-UYECKOM 3- CTalIb,

u — 1mjaacrmacca
dbopmbl  (Ky0, mapaUieNnenumnesn,

LHWIHHIID).

OOpa3ipl U3 MPUPOAHBIX KAMEHHBIX MAaTEpUalIOB, UMEIOMUX (opMy KyOOB, MOTYT
OBITH creayromux pazmepon: 50x50x50, 70x70x70, 100x100x 100 mm. O6pa3isl U3
IJIOTHBIX MATEPUATIOB MOXXHO TMPUHUMATh MEHBIIErO pa3Mepa, a U3 IMPOCTHIX
MaTepHUAaJIOB - OOJIBIIETO.

O06pa3sipl Kyondeckoi (opMbl U3TOTOBJISIOT MPU MMOMOIIM CHEUATBLHBIX JIUCKOBBIX
. [lpy pacnuiMBaHuKM KaMHS TOJ] JI€3BHE MBI BBOJSIT aOpa3vBHBINA MOPOIIOK B
CMECH C BSI3KOW CYCHEH3UEU W3 TSHKEIOM IJIMHBL. |1l O4€Hb TBEPJIbIX TOPHBIX MOPO/I,
HampuMep KBapIlUTOB, IPUMEHSIIOT KOPYHJIOBbIE, allMa3Hble U Apyrue aucku. Obpaszei
KaMHSl 3aKpeIUisiloT 3axBaTaMU CTaHKa MW paclWIMBAIOT [OOYEPEIHO B TpEX

HaITpaBJICHUAX.
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JuameTtp 00pa3ioB - MUJIUHAPOB MoXKeT ObITh 50 mim 80MM., a BbicoTa HE Oosee
JIBYX JUAMETPOB. M3roToBIsTh HMIMHAPUYECKHE 00pa3ilbl U3 KaMEHHBIX MaTepUasioB
(TIpy TTIOMOIITH CTIEUATBHBIX MTOJIBIX CBEPJT) 3HAYUTEIHHO TIPOIIIE, YeM KyOHJeCKHue, TaK
Kak B o0Opasiiax- Kybax TpeOyercs TimareinbHas 00padoTKa IecT! TpaHeH.

[ToaroToBneHHbIe OOpa3nbl - KyObl WM HUIWHAPHI NMPUIUIH(POBHIBAIOT HAa
nuUTM(GOBATBLHOM CTaHKE ITI0 JBYM IPOTHUBOMOJIOKHBIM IIIOCKOCTSIM, KOTOPBIC
JOJKHBI OBITH TIapajuieNbHbl. [IpaBUIBHOCTD TIOCKOCTEH MPOBEPSIIOT METAIIMYECKUM
YIOJbHUKOM M INTaHTCHIUpPKYyJeM. I[lociie u3roTomiaeHWS oOpasibl HYMEPYIOT
yepHO# Tymibio. [TapaniensHbIMU THHUSIMEA YKa3bIBAIOT HAMPABIICHUE CIIAHIIEBATOCTH.
dopma u pazMepbl 00pasloB Pa3IUYHBIX CTPOUTENBHBIX MaTEPUaJIOB JIOJKHBI
cooTBeTcTBOBaTh TpeboBanusM ['OCTa 115 Kak10ro BUaa MaTepuana.

Jlns wcmbiTaHusl 0Opa3IoB MaTepuana Ha CKaThe
IPUMECHSIOT THIPABINYCCKUC MIPECCHI u
YHUBEpCAIbHBIC HCIBITAaTeNIbHBIE MaiuHbL.  [lepen
UCIIBITAaHUEM 00pa3zel] OYUIAIOT MATKOM MIETKON WM
TKaHbIO, B3BEIIMBAIOT, OOMEPSIOT ¢ TOYHOCTHIO 70 1
MM. U YCTAaHABIWBAIOT HAa HUKHIOK OMOPHYIO ILIUTY
pecca TOYHO I10 €€ LIEHTPY. BepxHIOI0  OIOpHYIO

IUIUTY MPU TOMOIIM BHHTA OMYCKAalOT Ha oOpaser H

IUIOTHO 3aKPeTUIIOT €r0 MEXITy ABYMS OTIOPHBIMHU
IUTUTAaMH. 3aTeM, YOCTUBIINCH B MPABHWIBHOCTH YCTaHOBKH
Pucynok 6 - O6muii  00pasiia, BKJIIOYAIOT B JICMCTBHE HAcCOC IMpecca W JaloT Ha
BUI THAPABIMICCKOTO oOpasell Harpy3Ky, efnest 3a CKOpocThio ee HapacTanus (0,5 -
Hpeeca IMna B Ic.). B momenT pazpyuienusi odpasiua, T.e. B MO-

MEHT HarOOJIbIIIEH Harpy3KH Ha 00pasell, CTpeIKa OCTAHOBUTCS U TIOWIET 0OpaTHO.

OTOT MOMEHT HEOOX0AUMO 3a(hUKCUPOBATH.

Kaxnplii Marepuall HCHBITHIBAIOT HE MEHEE 4YeM Ha Tpex oOpasiax. 3a
OKOHYATENILHBINA PE3yJIbTaT MPUHUMAIOT CpeiHee apu(METHUECKOE PE3YIIHTATOB TPEX U

6omnee oOpa3ioB. Pe3ynbTaThl UCTIBITAHUI KaK OTAEJbHBIC, TAK U CPEAHHUE 3aHOCAT B

OTYET MO JIa0OPATOPHBIM pabOTaM.
41



3. Ilpedenom npounocmu npu u3zude onpeaecisoT HA TEX XKe Mpeccax, 4To U
mpeJies MPOYHOCTU NPU CHKATUU, OJJHAKO MPUMEHSIOT CHEIUaIbHbBIE MTPUCIIOCOOICHUS.
K HwkHENH onmopou IIMTe Npu MOMOUIM ABYX IUIAHOK HNPHUKPEIUISIIOT JBAa KaTka
KOTOpPBIC CIIy’)KaT OMOPOM IS MCHBITYyeMOro oOpasma, a K BEpXHEH OmopHOU
IJIUTE MPU MOMOIIM TJAHOK — HOX u3ruba. OOpasibl U3TOTOBISIOT COTJIACHO
I'OCTy Ha wucneiTyeMbld wmarepuan. Hanpumep, mnpu HUCOBITAHUM ILIEMEHTA
M3TOTOBJISIOT 00pa3iibl — Oanouku pasmepoMm 40x40x160 MM., a TIpU HCIBITAHUH
IpeBecuHbl — Oanouku pazmepom 20x20x300 mm. Harpyska Ha oOpaserr nepegaercs
OJIHUM WJIH IBYMSI TPy3aMHu.

[Ipenen npounoctu nipu usrude R,;,,Mna, onpenenstoT no ¢opmyiie -

® [Ipu OJHOM COCpPEIOTOUYEHHOM TIpy3e U obOpasine — Oanouke
OPSIMOYTOJIBHOTO CEYEHHS:
R...= (3pl) / 2bI),
® [pH JBYX PaBHBIX IPy3aX, PACHOJIOKEHHBIX CAMMETPUYHO OCH OaJI0UKH:
R...= [p(l-a)] / 2bh?),
r7ie p — paspyluiaoiias Harpy3ka, H;
[ — mpoIieT MeX Iy OIopamH, MM;
@ — PacCTOSIHUE MEXAY IPy3aMH, MM;
b 1 h — mpHrHA U BHICOTA MOMEPEYHOTO CEUEHUs 0ATOYKU, MM.

[Ipenen npoyHOCTH TpU M3rKOE BBIUUCIIIOT Kak cpenHee apudMeTH4ecKoe
pe3yJIbTaTOB UCHBITAHUHN TPEX 0Opa3IOB.

4. Ilpeoen npounocmu npu pacmaxceHuu ONPENEISIOT Y TAaKUX CTPOUTEIBHBIX
MaTepUaJioB, KakK JPEBECHHA, CTPOMUTENbHbIE CTAJIM, IUIACTMACChl, PYJIOHHBIE
KpoBenbHBIE MaTepuasibl. OOpasibl W3TOTOBISIIOT OOBIYHO B BHUJE JBYCTOPOHHHUX
jonatok; GopMy U pazmep o0pas3LoB onpeAessaoT no coorsercTyronmm ['OCTam Ha
WCIIBITYEMBIA MaTEPHAIL.

[lepen ucnbITaHUEM HU3MEPSAIOT IIMPHUHY W TOJIIMHY 00pas3lia ¢ TOYHOCTBHIO JI0
0,01 mm., mocne dyero oOpasel 3aKpeIvIssioT B 3aKUMBbI Pa3pbIBHOW MAaIlIMHBI.

Harpyxator oOpaserr paBHomepHo ¢ 3aganHoii ['OCTom  ckopocthio. Ilo
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CWIOM3MEPUTENIO  MAIlMHbl  ONPENENSIOT  MAaKCUMallbHyr0  Harpysky.llpenen
MPOYHOCTH NpH pacTsbkeHuu R,, MIla, BeraucisaoT no hopmysie:
R,=p/S,,
rJie p — pa3pyluiaronas Harpyska, H;

So- IEpBOHAYAIIbHAS TJIONIA/b IIONEPEYHOrO CeYeHus 00pasia, MM>.

[Ipeaen npoYHOCTH NPHU PACTSHKEHUU BBIYUCISAIOT KaK cpeaHee apupMeTHIecKoe
pe3yJIbTaTOB UCIIBITAHUI TpeX 00Pa3IioB.

5. Ucnvimanue oopazuyoe: 1'uricoBbie 00pa3ibl-KyObl HyMEpYIOT, (HOMEp CTaBsT
Ha TIOBEPXHOCTH, KOTOpas Obuia OOKOBOW Tpu (POPMOBAHWM), U3MEPSIOT ILJIOMIAH
3aHYMEpPOBAHHOM MOBEPXHOCTH U 3aHOCAT MOTYUYEHHBIE 3HAaUeHHs B Ta0. Ne 3.

O6pa3zubl genst Ha ase rpynnbl: Ne 1, 2, 3 u Ne 4, 5, 6. OOpa3ipbl nepBoii
IPYIIbl UCTIBITHIBAIOT CYXUMHU, BTOPOU - MOMEIIAIOT B BOJY IEpe]l UCTIBITAHUEM Ha
10...15 MHUH B 3aBUCHUMOCTH OT pa3MepoB oOpasiia.

Cyxue u BiaxHble 00pa3ibl MOMENIAIOT B MPECcC 3aHyMEPOBaHHOU (OOKOBOI)
MOBEPXHOCThI0O BBepX. OMycKaloT IUIMTY Tpecca A0 IMOBEPXHOCTH oOpas3la u
Harpyaror oOpaszer. MOMEHT pa3pylieHHs] ONPEIeNsiOT M0 OCTAaHOBKE M Hayaily
O0OpaTHOTO XO/a CTPEJIKH CUIIOU3MEpUTENs (MAHOMETPa) U BU3YaJIbHO IO MOSBICHUIO
TpemuH Ha oOpasue. Paspymatomee ycunue Fp, (MM TIOKa3aHHE MaHOMETPA)

3aHOCST B TAOIUILy 3

Ta6nuia 3- Pe3ynbTaThl UCTIBITAHUN

Oo6pa3zen
cyxon BOJOHACKIIIEHHBINA
IToxa3zaTenn J Al I
CcpeaHs cpenHs
1 2 3 e R S pea

S

[omaas NonepeyHoro CeyeHus, M-
[Tokazanus MmanomeTtpa, klla
Paspymaromee ycwiue, kH

[Ipenen mpoYHOCTH NIPH CIKATHH,
MIla
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[Ipr WCIONB30BaHUU IPECCOB C MAHOMETPAMHU Ppa3pYIIAIONIEE YCHIIUE
pPaccUYUTHIBAIOT 1O (hopmyIe:
Foop=p *x Su,
]I p - TIOKa3aHKe MaHOMETPa B MOMEHT paspyiicHus oopasia, Klla;
S, - IIOLAb MOPIIHS IIpecca, M>.

[Ipenen npounoctu nipu cxatuu (MIIa) paccunTteiBatoT 1o dhopmyiie:

R=F,.,/ A,

riae A - IIomas MONepeyHOro CEYeHHs 00pasiia, M.

[To pesynbraram UCHOBITAHWM CyXMX ©  BOJOHACBHIIICHHBIX OOpa3IoB
OTIPEISISIFOT CPEAHIOI TMPOYHOCTHh THIICOBOTO KaMHSI B CYXOM W BOJIOHACBIIIIEHHOM
COCTOSIHWH, U €€ 3HAaYeHHUE 3aHOCAT B Ta0. Ne 3.

du3nveckoe COCTOSHUE MaTephalia OKas3bIBacT OOJIBIIOE BIMSHUE Ha 3HAUYCHUC
MPOYHOCTH 00pa3ioB. [IpoYHOCT, KAMEHHBIX MATEPHUAIOB B CyXOM COCTOSHMU TTOYTH
BCErJia BBIIIEC MPOYHOCTH TOTO K€ MaTepuayia B HACHIIIICHHOM BOJIOM COCTOSIHHH. DTO
YYUTBIBACTCS KOA(D(MOUITUECHTOM pa3MATUCHHUS.

6. Koagpipuuyuenm pazmsazuenusn K, ONpenensiOT KaK YaCTHOE OT JICJICHUS
CpelHero apu(pMETHIECKOro 3HAYCHHUS Ipejesia MPOYHOCTH IMPH CKATHU 00paslioB,
WCTIHITAHHBIX B HACBHIIIEHHOM BOJIOW COCTOSTHUM R ,HA TIPEIET MPOYHOCTH OOpa3IioB B
CYXOM COCTOSIHUM R yx .

BomocTolKOCTh HMCHIBITYEMOTO MaTepHalia OIEHHBAIT 10 KO3(PPHUIIUEHTY

pasMAT4YCHUA:

Koo = Ruac/ Reyx
rae Ry, — pees npoYyHOCTH B BOJOHACKIIIEHHOM cocTosiHuu, Ml Ia;
R.,« — npenen npo4HOCTH B CyXOM coctosinuu, Ml la.
[To monyuyenHOMy 3Ha4€HHUIO Kiasy IETAIOT BBIBOJ O BOJOCTOMKOCTH TMIICOBOTO

KaMHs1.

Konmponwnuie gonpocwt k nabopamopnvim pavomam Nel, N2
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1. KakoBa MeToauka ompejesieHusl mpejena MPOYHOCTU MPHU CXKATHH 00pa3lioB
MarepuanoB?
2. UYrto Takoe KO3(PUIIMEHT pa3MATYE€HUS U KaK €ro BBIYUCIISIOT?
3. Ilpu nmomomy Kakoro npudopa OnpenesstoT UCTUHHYIO IJIOTHOCTh KaMEHHBIX
MaTepuagoB?
4. Yto Takoe cpelHssd IIOTHOCTh MaTepualia U Kak €e ONpeielsioT y o0pas3loB
IPaBWJIBHOM reoOMeTprUuecKoi GopMbl?
5. M3noxute nocaeqoBaTeabHOCTh ONPENEIECHUs CPEAHEN IUNIOTHOCTU MaTepHuaia
METOJIOM I'MAPOCTAaTUYECKOr0 B3BEIINBAHUS.
. Kakum oOpa3om onpenensitoT HaChIIHYIO MJIOTHOCTh ChITYYUX MaTepUaIoB?
. Uto Takoe BOAONOrIONIEHHE MaTepruaia?
. M3noxure METOAMKY OIpeAesIeHHs BOJONOIIOMEHUS KUPITAYa.
. Ilpu kakoi TemmepaType OCYLIECTBISETCS 3aMOpPaXMBAHWE U OTTAUBAHUE
KMPIINYA IIPUA ONPEIEIEHUN €r0 MOPO30CTOMKOCTH?
10. 111 KaKuX LeJIed ONPEeNesioT MOPO30CTOMKOCTh CTPOUTEIIBHBIX MATEPUATIOB?
11.0T yero MOryT pa3pyuiaTbCsi MaTepuaibl HAPYKHBIX KOHCTPYKUUN 3AaHUN U

COOpY>KEHUI B 3UMHHI niepro’?

JIABOPATOPHAS PABOTA Ne 6

HcnbiTanue n KOHTPOJIb Ka4Ye€CTBa 0eToHA He paspymarimum crocooom

Heas padoThl: omnpeneneHHe TNPOYHOCTH OETOHA B PAa3IUYHBIX MeECTax
KEJIe300€TOHHBIX U3/eNINi 0€3 UX pa3pyIICHHUS.
B pe3yJsbTaTe BbINOJIHEHUs J1a00PATOPHOI padoThI CTYAEHT J0JIKEH
3Hamp:
- Kkiaccuukanuo OETOHOB,
- CBOWCTBA TSDKEJIBIX U JIETKUX OETOHOB,

- 0COOCHHOCTH TBEpJIeHUS OETOHA;
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- XapaKTEepUCTUKU MPOYHOCTU OETOHA
ymemp:
- OIpeneNsITh MPOYHOCTh OETOHA B 00pa3lax Ha CxKaTHe U KeJle300eTOHa
Ha U3TH0;
OTIpeNIeNISITh POYHOCTh OETOHA YIIBTPO3BYKOM
Martepuaibi:
- 00pa3ibl OETOHHBIX KyOHKOB.

Oo0ecnieuenue:

HIAPUKOBBIN MOJIOTOK M. A.Duzens.

stanonHbid Mototok K.I1I. Kamikapoga.

npuOop yIbTpa3zByKoBou «beTton»;

25

ITAHTEHIUPKYJIb
IHopsanok BeInoJTHEeHUs! JIa0OpaTOPHOH padoThI:

PaccMoTpeHHOe BbIIIE OMNpEEICHHE MPOYHOCTH OETOHAa MO pe3yjbTaTam
UCIIBITAHUI Ha c)XaTue O0Opa3loB-KyOOB HE BCEra OTPAXaeT JCHCTBUTEIbHYIO
IPOYHOCTh OE€TOHA B KOHCTPYKIMAX. KpoMe TOro, 4acto BO3HUKAET HEOOXOAUMOCTh
JOIOJIHUTENBHO ONPEIENIUTh MPOYHOCTh O€TOHa B 0o0jiee MO3JHUE CPOKH, YEM
npeamnoaranoch pasee. OIHAKO OTCYTCTBHE KOHTPOJBHBIX 00pa3loB HE MO3BOJISET
3TO caenatb. He mpezicraBiseTcss BO3MOXHBIM OLIEHUTh MPOYHOCTh OETOHA paHee
BO3BEJEHHBIX KEJI€300€TOHHBIX KOHCTPYKUMU M COOpYyKeHHil. B mocinegHue ropasl
pa3paboTaH psl MEXaHUYECKUX U (PU3HUYECKUX METOJ0B, MO3BOJISIIOLIUX ONPEIETUTh
MPOYHOCTH OETOHA B PA3IMYHBIX MECTaX *KeIe300€TOHHBIX M3JIETUN U KOHCTPYKIUMA
0€3 X pa3pylIeHHUs.

B MexaHnueckux MeTo/iax HCIOJIb3YIOTCSA Pa3IMyHble IPHUOOPhl, OCHOBAaHHBIE HA
MpUHIKIIE 3aray0JieHust B 6eToH Oolika (11apuka) IpH yaape ¢ OnpeaeIéHHOM CUIION
U TIOJIyYEHHUs 3HAUYCHHUS TUIACTHYECKON edopMalni, a Takke Ha MPUHILIKIIE OTCKOKa
OT MOBEPXHOCTU OETOHA U MOJy4YeHHUs 3HadeHus ynpyrou nepopmanuu. K takum
npubopamM OTHOCUTCS IAPUKOBBIA MOJIOTOK KOHCTpYKUMU . A.DPuznens, 3TaJOHHbIN
monotok HUMMoccerpos konctpykiuu K.I1.

Kamkaposa, npu6op cucremsl KM u ap.
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Pucynok 27 -. IllapukoBblii Llapukoewiti moromox koncmpykyuubl.A. @uzoens
MOJIOTOK KOHCTPYKLIUH

N.A.Ousnens (puc. 27) cCOCTOUT U3 CAMOT'0 METAUIMYECKOT0 MOJIOTKA

noTka macco 250 rpamMm, KOTOpPBIM € OIZHOM CTOPOHBI 3a0CTPEH, a C JPYyrou
(ymapHoif)  OKaHUMBAETCS  BpallalONMMCS  I[IAPUKOM C  3aBaJIbIIOBAHHOMU
chepruuecKkoit YacThio THE3/a, U JepeBIHHON pyuku mmrHoM 300 MM u maccoi 100 r.
[Ipu ynape MOJIOTKOM IIapuK BMHMHAaeTcsi B Oe€TOH M oOpa3yeT JIyHKy, IiyOuHa
KOTOpPOM 3aBUCHUT OT MPOYHOCTU OeToHa. BeToH cienyeT MCHBITBIBATH CO CTOPOHBI

OOKOBBIX IMOBEPXHOCTEMN

16 KOHCTPYKIIMH, TPEIBAPUTEIHHO OYUCTHUB HUX OT
z N
T \ NBUIM W TIOCTOPOHHMX  mpeameToB. Ilpwm
3“ i2 .
5 UCITBITAHUU CO CTOPOHBI BEPXHEH TOBEPXHOCTH

7]
g‘i . b HaMeuaeMble MeECTa YJapoB JOJDKHBI  OBIThH
z R
S 6 B OYHIIEHEI

e 8w = w s | OT ci1a0oM IEMEHTHON IUIEHKH.

Mpounacms femowa wa cmamue Mila

Pucynok 28 - I'paduk 3aBUCHMOCTH MEXKy TUAMETPOM JIYHOK U IPOYHOCTH OETOHA

JUis OUEHKM NpoYHOCTH OeTOHa B JAHHOM MECTE KOHCTPYKIIMH HEO0OXOIUMO
caenatb He MeHee 6-10 ygapoB MOJOTKOM U M3MEpUTh (C TOYHOCTBIO 70 0,1 MM)
JUaMETp, TMOJYYMBUIMXCS JIYHOK INTAHTEHUUPKYJEM WM  yBEIUYUTEIbHON
rpagyupoBaHHON Jynoi ¢ 10-kpaTHeIM yBenuyeHueM. /[uMeTp JIyHOK BBIYUCISIOT
KaK cpefHee apumeTnyeckoe OJM3KUX M0 3HAUECHUIO JUaMeTpoB 4-6 nyHOK. JIyHKH,
MOJIyYEHHbIE MPU HEYETHOM yJape, a Takke 00pa30BaHHbIC IPU MONAJaHUU LIApUKa
B PAKOBUHBI WJIH 1I€OCHB, HE U3MEPSIIOT.

[IpoyHoCTh OETOHA B JTaHHOM MECTE€ KOHCTPYKIMH ONPEIEIIsIOT,
NOJIB3YsICh TPaUKOM 3aBUCUMOCTH AMAMETPA JTYHKU OT MPOYHOCTHU
(puc. 28). To4HOCTH JAHHOTO METOJIa B 3HAUUTEIILHONW MEpPE 3aBUCHUT
OT YMEHUS U ONbITa paOOTHUKA, BBHITTOJIHSIONIETO UCTIBITAHMUS.

Meton  onpeneneHus TPOYHOCTH  OCTOHA  IMANOHHBIM

monomkom HUUMoccmpos xoucmpyxkyuu K 1. Kawxaposa (puc.
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29) zakmro4aeTcss B TOM, YTO MPHU yJape UM IO MOBEPXHOCTH KeJIe300€TOHHOM
KOHCTPYKIIMU OJTHOBPEMEHHO 00pa3yloTcs JBa OTIEYaTKa: MMEePBbIi JUaMeTpoM ds Ha
O0eToHe, BTOpOU JuaMeTpoM d, Ha BBe-

JICHHOM B MOJIOTOK JTaJIOHHOM CTEp)KHE. 3a

Prcyrok 29 —Dranonnsiii KOCBCHHYIO  XapaKTEPUCTHKY MPOYHOCTH  OeTOHA

MOJIOTOK HH1MMoccrpos
koHcTpyKuuu K I1. Kamkaposa

OoIpCAC/IIOT IMPOYHOCTDH OcToHa B JaHHOM MCCTC KOHCTPYKIHMH. DTaJIOHHBIN

NPUHUMAIOT OTHOIIEHUWe ds: d,, 1O KOTOPOMY

CTEpXEHb U3roToBIieH U3 ctanu Ct3 mmHoit 150 u nuamerpom 10 MM,

KOHCI CTCPIKHA 3a0CTPCH.

Pucynok 30 — omnpenenenue
qUaMmeTrpa  OTIedyaTka  Ha
OCTOHE YTJIOBBIM MAacCIITabOM
yraoBod  Macmrad; 2 —
u3MepsiemMasi JiyHKa

OTanoHHBIM MOJIOTKOM HaHOCAT He MeHee 10 y1apoB B pa3IMYHbIX TOY
KOHCTpYKIMU. Bo BpeMs ucnbITaHus HEOOXOOUMO CIEAUTh 3a TEM, YTOOBI OCh
TOJIOBKM  MOJIOTKA OblIa TMEPIEeHIUKYJIpHA MOBEPXHOCTH HUCHBITHIBAEMOU

KOHCTPYKITUH.
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Speden noowarmil, MiTe

Pucynok 31 - I'paduk 11 onpezeneHuss IpOYHOCTH O€TOHA, TPUTOTOBJICHHOTO Ha IIe0He

[Tocne kaxaoro yaapa STalOHHBINM CTEPKEHb NMEPEABUTAIOT TaKUM 00pa3oM,
YTOOBI PACCTOSIHHE MEXKY LIEHTPAaMHU COCEHUX OTIEYaTKOB ObLI0 HE MeHee 10 MM.
VYaapsl MO0 TOBEPXHOCTH MCHBITHIBAEMONW KOHCTPYKIMH HAHOCAT TakK, YTOOBI
paccTosiHMEe MEXJy oThnedarkamMu He npeBblmasio 30 mm. [Iuamerp JyHOK Ha
OETOHHOMN MOBEPXHOCTU U ITAJIOHHOM CTEP)KHE M3MEPSIOT ¢ TOUYHOCTHIO 10 0,1 MM
yraoBeIM MacmtaboMm (puc. 30), COCTOSIIIMM W3 JBYX CTalbHBIX H3MEPUTEIbHBIX
JIMHEEK, CKJICTIAHHBIX 10| YTJIOM.

[IpouHocTh O€TOHa B KOHCTPYKIMSX yCTaHa-BIMBaIlOT 1o rpaduky (puc.31)
COIJIACHO BBIYMCIIEH-HOMY OTHOLUEHUIO ds : d, Kak cpeaHee apupMe-THYECKOe
pesynbTatoB 10 ymapoB monotka. IlomydenHble Takum oOpa3oM 3Ha4Y€HUS Rex
CIIpaBeJITUBHI JIJIs1 O€TOHA C BIAXHOCTHIO 2-6 %. B cilyuae moBBIIIEHHONW BIaXKHOCTH
3HAUYCHUE TIpejesia MPOYHOCTH Oe-ToHA HEOOXOIUMO YMHO-XHUTh Ha KOd(DPUIIMEHT
BIIaKHOCTU K, puHU-MaeMblii 1ipu BiaaxHOCTH 8 % - 1,1 u npu Bnaxuoctu 12 % -
1,2. IIpu Mmokpoit nosepxHocTn Oetona K, =1 ,4.

[Ipu koHTposie mpoyHOCTH OETOHa B KOHCTPYKLUUAX 0€3 HX pa3pyLIeHHs
UCIIOJIB3YIOTCS. M Jpyrue mnpubopbl MexaHuyeckoro jaeiicteus. Hampumep,
ckiepomerp OMIII-1, npenHazHaueH yisi ONpeEieHUs MPOYHOCTU OeTOHa Ha
ckarue B auanazone 5-40 MIla B OETOHHBIX U KENE300€TOHHBIX KOHCTPYKIUAX U
u3enusx MetosioM ynpyroro orckoka no I'OCT 22690.1.-77, TOCT 22690-88.

[IpuHUMI JOEWCTBUS CKIEpPOMETpa OCHOBAaH HAa yJape ¢ HOPMHUPOBAHHOU

SHEprueil OolKa O IMOBEPXHOCTh OCTOHA M HM3MEPEHHHM BBICOTBHI €ro OTCKOKa B
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YCJIOBHBIX €JIMHUIIAX INKaJIbl TprOOpa, SBISIOMICHCS KOCBEHHOW XapaKTePUCTHUKON
MIPOYHOCTH OETOHA HA CXKATHE.

[IpoyHOCTH O€TOHA OMPENENSIOT MO TPaJyUPOBOYHBIM 3aBUCUMOCTSIM MEXY
BBICOTOM OTCKOKa M IPOYHOCTHIO OETOHAa Ha CXKaTHUE IyTEM MapajliebHbIX
UCIIBITAHUM KOHTPOJBHBIX KyOOB OeToHa ckiepomeTrpoM u B mpecce mo ['OCT
10180-78.

B nHacrosimiee BpeMsi IIMPOKO NPUMEHSIOTCS (PU3MUECKHE METOIbl KOHTPOJIS:
VMIIYJIbCHBIM YJIbTPa3ByKOBOM, BOJIHBI yJaapa U paJuOMeTpuuecKuil. VIMITybCHBIN
yJIbTPa3BYKOBOM METOJl KOHTPOJII MPOYHOCTH OETOHA OCHOBAaH Ha W3MEpPEHHUH
CKOpPOCTHU paclpoCTpaHEeHUsl B OETOHE MPOJOJIbHBIX YIbTPa3BYKOBbIX BOJH U CTEIICHU
ux 3aryxanus. [lo paHee cocTaBiIeHHBIM TIpauKkaM B 3aBUCUMOCTH CKOpPOCTHU
yJIbTpa3ByKa OT MPOYHOCTH OETOHAa [aHHOTO COCTaBa OMNPENCNAIOT MPOYHOCTD
0eToHa KOHTPOJIUPYEMON KOHCTPYKIUH.

JUis uchbITaHUS MPOYHOCTH OETOHA HMMITYJBCHBIM METOJOM HauboJiee 4acTo
npuMeHsaoT npubop «betoH-12». KoHTponb mpoyHOCTH OETOHA METOJOM BOJIHBI
yAapa OCHOBBIBA€TCS Ha W3MEPEHUU CKOPOCTH paclIpoCTpaHEeHUss B OeToHe
IIPOJOJIBHBIX BOJIH, BBI3BAHHBIX MEXAaHWYECKUM ynapoMm. PamuoMerpuueckuii MeTon
UCHBbITaHUSI OETOHA B M3MEPEHHWH WHTEHCUBHOCTH NPOHHUKAIOUIEH pajualuu depes
uccaenyemoe wuznenue. llo M3MEHEHHI0O HMHTEHCUBHOCTH ) - Jy4ed CyIIT O
IUIOTHOCTH O€TOHA W JPYrMX XapakTepUCTHUKax. OTOT METOJ NPUMEHSIOT s

BBIABJICHUA CKPBITBIX IIG(I)GKTOB B JKe€JI€300€ TOHHBIX H3IACINAX U KOHCTPYKIUAX.

Koumponwnwie eonpocwl k nadvopamopnvim paoomam Ne7, No8
1. KaxoBa po:b 3anonHutens B 0eTOHaX U pacTBopax?
2. Yto Takoe MOIyJIb KPYITHOCTH HECKa?
3. Pacc/Ilns kakux uenel MNPUMEHSIOT IOPUCTHIC 3allOJHUTENIM U Kak
YCTaHaBJIMBAIOT UX MApKy?
4. Kak onpenesnstoT NoJBUKHOCTb OETOHHOUN cMecH?

5. HazoBute mnpuOOpbl, Mpu MOMOIIM KOTOPHIX OIMPENEISIIOT MPOYHOCTh
0eToHa B KOHCTPYKLUSX.
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HPAKTUYECKOE 3ATAHHUE Ne 1

O3HakoMJIeHHe CO CTPYKTYPOH U MOPOKAMH JIPeBeCHHbI

Hens pabdoTrbl: u3ydyeHUE MHUKPO- U MAKpO CTPYKTYpbl JPEBECHHBI,
O3HAKOMJIEHHE C 00pa3iiaMy Pa3IMdHbIX TOPOJI JPEBECUHBI; TOPOKH JIPEBECHHBI.
B pe3y/bTaTe BHINOJHEHUS] IPAKTHYECKOT0 33JaHUSI CTYIEHT J0JKeH
3Hamb:
- 0COOEHHOCTHU CTPOECHUSI U CBOMCTB IPEBECHHBI;
- OCHOBHBIE MOPOJIbI I€TIOBOM JIPEBECUHBI;
- BHJIbl MaTepUaJIOB Ha OCHOBE JPEBECUHBI U MX pallMOHaIbHbIE 00JacTu

ITPUMCHCHMUA,
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- HEJOCTaTKH (ITOPOKH) TPEBECUHBI.
ymembp:
- OmpenensTh IO XapaKTepHbIM TPU3HAKaM TMOPOAY U  KadyecTBO
JPEBECUHBI.
MarepuaJbi:

- 06p33HBI Pa3INYHBIX JPCBCCHBIX ITOPOA U ITIOPOKOB APCBCCUHBI.

Ob6ecneuenne:
- Ilonos JI.H. JIabopaTtopHbIii TPaKTHKYM;

=  MHUKPOCKOII.

IMopsi10K BBINOJIHEHNS PAKTHYECKOT0 3aJaHUA:

1. Maxkpockonu4eckoe CTPOEHHMe [PEBECHMHBl H3Y4YalOT C IEJbI0
pacno3HaBaHus NOPOJ JIPEBECUHBI, MPHU 3TOM OLIEHUBAIOT LBET U MOBEPXHOCTh
KOpBI, OIpEeNsloT HaJIuuue M BUJ sAapa U 3a00J0HU, CTENEHb BUJIUMOCTH
FOAWYHBIX CJIOEB M HMX OYEpTaHuEe, pa3iuyue MeXAy paHHEeW W NO3JHEU
JIPEBECHHOM, HATMYHME TPOKUIOK, pa3MEPbl U paclpeeIeHHE COCY10B, BEIUUNHY
U YKCJIO BEPTUKAIBHBIX CMOJISIHBIX XOJ0B, a TAKXKE TEKCTYpY, OJIECK IpEBECUHBI
U 1pouee.

Jlnst u3ydeHuss MakpOCKOIIMYECKOT'0 CTPOEHHUS JPEBECUHBI KaXA0W MOPObl
JOJDKHBI OBITh MPEABAPUTEIHLHO U3TOTOBJIEHBI KOMIUJIEKTHI 0Opa3uoB. Kaxabiid
KOMIUIEKT COCTOUT M3 TpEX 00pa3loB, KOTOpble NpeaHa3HAYeHbl IJIs OJHOU
Opurazapl yuyaluxcs, XpaHUTb 00pa3lbl CIEAYET B CYyXOM M TEMHOM MeECTe,
MOXXHO M B CTEKISHHOM 1Kady, HO 005A3aTE€IbHO B MEIIOYKE U3
MOJUATUICHOBON IJIEHKHU, YTOOBl COXPAHUTh UX ECTECTBEHHYIO CBEXECTh H
IBET.

OOBIYHO CTBOJI JepeBa pacCMaTPUBAIOT HAa TPEX OCHOBHBIX pa3pesax:
NONepeyHoM (TOpPLEBOM), paJUAJIbHOM MPOJOJbHOM (IO JAHMAMETPY WIIH

paanuycy) U TaHTeHTAJIbHOM MPOJI0JIBLHOM (IO XOp/e).
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[Ipu paccMOTpeHHH MOMEPEYHOrO cpe3a JepeBa MOXHO OOHAPYKUTH
CIenylolue OCHOBHBIE €ro 4acTH: KOpy, KamOuii, 3a00JI0OHb, SJIpO U
CEpALEBUHY.

Kopa 3ammuiaer nepeBo 0T MEXaHUYECKUX BO3JICVCTBHM, OHA COCTOUT U3 JIBYX
CIOEB - HApPYXXHOTO (KOPKH) M BHYTPEHHErO
(ny6a). Ilo ny0GsiHOMY CIIOI0 B pacTylleM JAepeBe
IBUKYTCS MIUTATEIbHBIE BEIIECTBA.

KamOuii HaxoauTcs MeXAy APEBECHUHOU U

KOpOﬁ; OH COCTOHUT H3 KHBBIX KJICTOK M HMCCT

Ba’XHOC 3HAYCHHUC B IIPOLCCCC pOCTAa ACPCBA.

JpeBecuHa COCTOUT u3 psna
Prcyox 37 - Topuesoii KOHIICHTPUYICCKUX CIIOEB, Ha3bIBAEMBIX
paspes CTBOJIA I€pEBA FOJWYHBIMH  KOJIBIIAMU, KOTOpbIE CBETJIEE K

. IMOBCPXHOCTHU CTBOJIa U TCMHCC Yy LCHTPA. CsetTnag
1 — xopa; 2 — xambwii; 3 —

3a00moHp; 4 — AApo; 5 - YacTh JIPEBECUHBI Ha3bIBaeTCsl 3a00JIOHBIO, a TEMHAS
cepALeBUHa

- sapoM 3a00JI0Hb COCTOUT U3 MOJIOJBIX KUBBIX
BeTOK. B pacrtymiem aepeBe mo 3a00JI0HN JBMIKETCS Biara, ¢ paCTBOPEHHBIMU B HEH
MUHEPAIbHBIMU BEHIECTBAMU. PO COCTOUT U3 MEPTBHIX KJIETOK U 00ECIIEYNBAET
NPOYHOCTh CTBOJY JiepeBa. B 3aBUCUMOCTH OT Haluyus sipa U 3a00J0HHU
MOPOJIBI ICAT HA SAPOBBIC (COCHA, Ay0, IMCTBEHHUIIA, KeAp) U 3a00JOHHBIE, HE
uMmewimue sapa (O6epesa, ocuHa, oJabxa, Juna). lloponapl, wumeromue B
MOMEPEYHOM CEUEHHUM OJMHAKOBYIO OKpPAacKy U COJIEpXKallue pa3IuyHOoe
KOJIMYECTBO BJard B LEHTPAJIbHOW M Tepudepuyeckorl dYacTsix, Ha3bIBAIOT
CIIEJIOJIPEBECHBIMHU TTOpoOaaMu (€11b, OYK, MUXTA).

CepaiieBuHa MpeCTaBIACT cO00# cnadyo TKaHb MEPBUYHOTO 00Opa30BaHMS,
KOTOpasi JIETKO MOJAJAaeTcs 3arHMBaHuio. Ha paauanbHOM M TaHT€HTAJIBHOM
pa3pesax CTBOJIa OTYETJIMBO BUJHBI TOJHYHBIE CIOU. KaXapli TOOWUYHBIA CIIOU
COCTOUT M3 JIBYX pPa3jiM4aeMbIX TJa30M 30H: BHYTPEHHEW TEMHOM - NO3JIHEM,

oOpa3oBaBIIelcs K KOHITY jeTa. YeM BhIIIEe COAepKaHUE B TOJUYHBIX CIIOSX MO3IHEH

JIPEBECHUHBI, TEM NPOYHEE MATEPHAIL.
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Ha momepeunom paspese cTBoja AybOa, Oyka, ki€Ha M JPYrUxX MOPOJ
3aMETHBl Y3KHE paJualIibHBIC JIMHUU, TaK Ha3bIBa€MbIC CEPALEBUIHBIC Jy4H,
HanpaBJICHHbIE OT KOPbI K CEpJALEBHUHE; HA PAaJIHaJIbHOM pPa3pe3e OHU MMEIOT BUJ
IIMPOKUX M Y3KHX JIEHT, & Ha TAaHI€HTAJIbHOM pa3pe3e - BHUJ KOPOTKHUX, CJIErKa
YTOJIIIEHHBIX WMITPUXOB. B pacTymem aepeBe CepALEBUIHBIE YUYW CIIyKaT I
IIEPEMENICHUSI BJAard W NWTATEIBHBIX BEIIECTB. XBOWHBIE ITOPOABI HMEIOT
CMOJISIHBIE XOJIbl, PACIIOJIOKEHHBIE B IPOJOJIBHOM U NIONIEPEYHOM HAIIPABJICHUU, B
HHUX COCPENOTauYNBAECTCS CMOJIA.

2. I[Ipu3HaKku apeBeCMHbI OCHOBHBIX NOPOA.

CocHa - TOAMYHBIE CJIOU XOPOILLIO BHUJIHBI, 3a00JI0Hb IIUPOKAasi, CMOJISIHBIE XO/1bI
JIOBOJIBHO KPYITHBIE 1 MHOTOYHCJIEHHBIE.

Exb - sapa Her, npeBecuHa Georo mBeTa, UMEIOTCS CMOJISTHBIE XOAbl Pa3HOTO

quamerpa.

JlucTBeHHMIIa - pe3KO BBIJEIEHA pa3sHULA MEXAY paHHEM U IO3IHEU
JPEBECUHON TOJMYHBIX CJIOEB, 3a00J0Hb Yy3Kas, CMOJISAHBIE XOJbl MEJKHE U
HEMHOTOYMCIICHHBIE.

Hy6 - kompuecocyaucras mopoja, UMEIoIAs MHUPOKUE CEpAUEBUIHBIE TyUH,
MEJIKHE COCY/Ibl B TIO3/IHEN 30HE 00pa3yloT pajuaibHble IPYIIbI - I3bIUKH; 3a00I0Hb
y3Kasi, pe3KO OTpaHUYCHHAs.

SlceHp - cepaueBUAHBIE Jy4Yd Ha pPAAMAIBHOM pa3pe3e OYEHb Y3KHeE,
HEBUJIMMBIE, MEJIKHE COCYJbl B MO3JAHEH 30HE 00BENMHEHBI B T'PYIIbl B BHUAE
TOYEK U KOPOTKUX YEpTOUEK; 3a00JIOHb HIMpPOKAas, PE3KO OrpaHUYEHHas, AP0
CBETJI0-0yporo IBETA.

bepesa - Haubosee XapakTEpPHBIM IPU3HAKOM SIBJISIETCS YaCTO BCTPEYAIOIIASICS
CeplIeBUHHbIC TOBTOPEHUS; JApeBecMHa Oejas C JIETKUM KpacHOBAaTbIM WM
OypoBaThIM OTTEHKOM, CpEIHEN MacChl U TBEPIOCTH; CEPALEBUHHBIC Tyl BUIHBI
TOJIBKO Ha TOPLIEBOM paspese.

OcwuHa - npeBecuHa Oenas, Jerkas, JOBOJIbHO MATKasl, CEpLEBUIHbIC JTyUn HE

BUJIHBI HU HA OJTHOM pa3pese.

54



Jluna - npeecuna Oenasi, MsrKas, CEpJALIEBUHHBIE JIydd y3KH€ U BHUJIHBI Ha
NONEPEYHOM U paJHaIbHOM pa3pe3ax. Ha oCHOBaHHMM NPOBEAEHHOIO HW3Y4YEHMS
00pa3LoB APEBECHON MOPOJbI KaXIbli CTYJIEHT OpUraJbl 3aHOCUT PE3YJbTAThl B
OTUeT MO JA0OPaTOpPHBIM paboTaM M 3apHCOBBIBAET OCHOBHBIE pa3pe3bl CTBOJIOB
J€PEBBHEB MPEJI0KEHHBIX 00pa31I0B.

3. MuKpoOCKONMYEeCKOe CTPOCHHME [PEBECUHBI M3Yy4YalOT HA TUIHUYHBIX
NpEeACTAaBUTENAX TPEX OCHOBHBIX TpPyNI nOopoa JApeBecuHbl. Hampuwmep,
MHUKPOCKOMUYECKOE CTPOEHUE XBOMHBIX MOPOJ M3y4alOT Ha TOTOBBIX Cpe3ax
JPEBECUHBI COCHBI, JIUCTBEHHBIX KOJBIIECOCYIUCTHIX MOPOJ — Ha cpe3ax nyoa,
JUCTBEHHBIX PACCESIHO-COCYUCTBIX — Ha CPe3ax JPEBECHUHBI OEpE3bl.

[lepen HavamoMm 3aHATUR ydamuecs JOJKHBI O3HAKOMHUTBLCS IO
MHCTPYKUMHA C  OINTHYECKOM CXEMOMW M  yCTPOMCTBOM  MHKPOCKOIIQ,
pacmoyIOKEeHUEM BUHTOB /ISl TpyOOil HABOJAKHU M TOYHOU (POKY CUPOBKH.

KauecTtBOo wu300pakeHus mpemnapara, paccMaTpUBaeMOro B MHUKPOCKOI,
3aBUCUT OT OCBEIIEHUS, KOTOPOE MOXET OBITh W €CTECTBEHHBIM U
UCKYCCTBEHHbIM. B yueOHoIl  nmabopatopum  TeXHUKyMmMa  Ipenaparsbl
pPEKOMEHJlyeTCsl paccMaTpuBaTh MpPU JHEBHOM OCBEHIEHMM. MUKpoOCKON
YCTaHABIMUBAIOT HA MAaCCUBHBIN CTOJ TaK, 4TOOBI 3epKajo He ObIIIO 0OpaIIeHo K
okHY. IIpsiMble conHEYHBbIE TyUH HE AOJKHBI IONAAaTh B MUKPOCKOII.

[Ipenapat moMemarT HAa NPEIMETHBIA CTOJMK MUKPOCKOIA U 3aKPEILISIOT

' €ro MOpPYXUHHBIMM  KJI€MMaMH  Tak,

Tapu,oBOJ
4TOOBI M3y4YaeMblii 0OBEKT Obl B LIEHTPE

IMoJIa 3pCHUA. Kak TONBKO MOSBHTHCS

5% SICHOE n300pakeHue npeamera,
@}5\
SO

%‘4?}@@
%?@@

HAa4YMHAIOT  TOYHYIO  (DOKYCHUPOBKY
MHKpPOCKOTa MUKPOMETPUYECKUMU

BHUHTaMU. I[OCTI/II‘HYB YETKOI'O U SACHOTO

M300pakeHus mpernapara, MPUCTYHAOT
K  HM3YYCHHI0O  MHKPOCKOIMHYECKOTO

CTpoC€HUA APCBCCUHEI.
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HaGnromast moJ MUKPOCKOIIOM CTPOCHHE IPEBECHHBI COCHBI, CPAaBHHBAIOT
ee ¢ n3oOpaxenueM Ha cxeme (puc. 38).

PHCYHOK 38 i Cxema 1P  HM3YYCHHH  MHKPOCKOMHUYECKOTO

MHUKPOCKOIIMYECKOIO0  CTPOEHUSl JIPEBECHHBI

CTPOCHUA APCBCCHUHBI COCHBI B
COCHBI:

MOMEPEUYHOM paspese oOpamaT
1 — BepTUKaJIbHBIN CMOJSIHON XOI; 2 — BHUMAaHUE Ha IpaHHUIly MEXK Ty

TOJMYHBIA CIIOM; 3 — MHOTOPSAIHBIA Jy4; 4 —
HOpBl; 5 — CEepAUECBHHHBIE JIyud;6 — paHHue TOJHWYHBIMHU  CJIOSIMH, Ha paHHHE H
TpaxCuabl

MO3IHUE TPAXEHUJbI, CEPALICBUIHBIC TyUU
U BEpTHKaJIbHBIE CMOJIsIHbIE XOAbl. Ha paspese Tpaxeuabl UMEIOT BUJ KIETOK
KBaJIpPaTHOM WJIM TPSAMOYTOJbHOM (OpMBI, pPACHOTOKEHHBIX paJaraIbHBIMU
panamu. B mpenenax roauyHOTro CJIOsl pa3nuyalT paHHUE (0oOpasyromiuecs
BECHOUM W B Hadaje JjieTa) U mo3aHue (oOpasyrommecss B KOHIE JIETa U OCEHBIO)
Tpaxeuabl. PaHHHME Tpaxewabl — C TOHKUMH CTEHKaAaMHU M IIUPOKON IMOJOCTBIO —
npoBojsie kiaeTku. [lo3guue Tpaxeuabl — C TOJCTHIMU CTEHKAaMH W MaJiod
MOJIOCTBIO - MEXaHudeckue TkaHu. CepAueBUAHBIEC JIydYd HAIMPABIEHBI MOMNEPEK
TOJUYHBIX CJIOEB M UMEIOT BHJ Y3KHX paJualibHBIX IOJIOCOK. BepTukanbHbIe
CMOJISSHBIE XOJbI TPEJCTABISAIOT CcO00ON KaHalbl, HAINpaBJICHHBIE BIOJb
TPaxeubl.

B panuansHOM pas3pes3e COCHbI Tpaxeuibl UMEIOT BUJ JJIWHHBIX BOJIOKOH, Ha
CTEHKaX KOTOPBIX  XOpOIIO BHUJHBI  OKaWMJEHHBbIE HOpPbl B  BHUJE
KOHIIEHTPUYECKUX OKPYKHOCTEH. Y3KHE CepAleBUIHBIC JIYYd BHUIHBI XOPOIIO;
OHU JJIWHHBIMU MOJIOCAMU MEPECEKAIOT TPAXEUbI.

Ha TtaHrentanbHOM pa3pe3e COCHbl Tpaxeuapl — JUIMHHBIE BOJOKHA
MPEUMYIIECTBEHHO C TJaAKUMHU cTeHkaMHu. CepaAleBUJHbIC Jy4d HMEIOT BUJI
BEPTUKAIbHBIX LEMOYEK M IO BBICOTE Jiydya COCTOSIT M3 HECKOJBKHUX PSJOB
kieTok. [TapannenbHo TpaxenaaMm MpPOXOAST BEPTUKAIbHBIE CMOJISIHBIE XO/IbI.

[Ipu nM3yyeHUH MaKpPOCKOMUYECKOTO CTPOCHUS JpeBecuHbl ayda (puc. 3)
Ha TOMEPEYHOM pa3pe3e o0palaroT BHUMAaHUE HAa TPAHUIY MEXKIY TOJUYHBIMHU

CIO0JAMH, KPYIIHBIC W MCJIKHUEC COCYAbl, MIMPOKHUC W Y3KHEC CCPAUCBUIHBLIC JIYUH,

BOJIOKHA JinOpudopma u apeBecHylo napeHxuMHuy. Ha paananbHom paspese ayoda
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XOPOIIO Pa3JUYUMBbl MOJ, MUKPOCKOIOM TPaHULIBI MEXKIY TOJAMYHBIMU CIIOSIMU.
Cnenyer oOpaTuTh BHHUMAHHE Ha COCYAbl U HUX TPYIIHUPOBKY, CEPALECBUIHBIC
JTy4d, BOJIOKHA JuOpudopMa M NHapeHXUMHBbIE KIETKH, BHUJ CEPILEBUIHBIX
Jy4el Ha TaHTEHTAJIbHOM pa3pe3e - Ha (HopMy MUPOKUX U Y3KUX CEPIICBUTHBIX
Jy4deu, BUJ COCYZI0B, BOJOKOH JTHOpUdopMa 1 mapeHXUMHa.

[Ipyn u3yyeHUM MUKPOCKOMUYECKOTO CTPOCHUS JPEBECUHBI JAHHOW MOPO/IbI
HEOOXOMMO B OTYEeTe MO JabopaTOpHbIM paboTaM CJelaTb COOTBETCTBYIOLIUE
3apUCOBKU CTPOCHHMS JIPEBECHHBI M CPAaBHUTh CO CXEMaMH, IMPEJCTABICHHBIMU Ha
pucyHnke39.

a) 6)
Topuebod . Topuebod

ucynok 39 - Cxema

OEHUs JpeBecHHbl nyba (a)
bepe3br  (0)1 — y3kue
MIEeBUHHBIE Jy4yw; 2 —

MefIKMH  COCyA  MO3/HEH
*" IpeBecuHbl; 5 — mMpOKHIA
CEpALICBUHHBIN TTy4;6 — cocyn
paHHEW JpeBEeCHHBl; 7 —
TOAUYHBIA CJIOH; 8 —

CEepALEBUHHBIE JTyUH
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IMPAKTUYECKOE 3AJIAHUE Ne 2

O3HakoMJIeHHE ¢ BUJIAMH CTeKJIa

Crexno — 3TO OJAMH M3 CaMbIX BOCTPEOOBAHHBIX MaTEpUAIOB B COBPEMEHHOM
apXUTEKTYype, B COBPEMEHHOM JM3ailHEe U COBPEMEHHOM HCKyccTBe. OHO U300peTeHO
OoJbllle JIBYX TBHICAYETETUNH Ha3al, a B apXUTEKType UIUPOKO IPUMEHSETCS
HECKOJIBKO BEKOB.

Covipbegvle mamepuavl 61UAIOM HA CEOIICIMEA U KAYECHE0 CMEKA.

Kpemuezem SiO2 B mpupojae BcTpedaercss B BUIE KBapila, CKOIJICHUS KOTOPOTO
0o0pa3yloT KBapIeBble TECKH, BBICOKOKAYECTBEHHBIE CTEKOJIbHBIC O€Jble IEeCKU
COZIEpKAT He- 3HAYMTEIBbHOE KOJIMYECTBO INPHUMECEH, B YACTHOCTH OKHCH JKEJe3a,
KOTOpas IpHU- JAET CTEKITY 3€JICHOBATYIO OKPACKY.

HebGomnbiioe copepkaHue OKUCIOB HATpUs, Kalldsd, KaJbLUs U aTIOMHHHS HE
yXyJIIaeT KauecTBa CTEKIIA.

YucTelil KBapIl TIABUTCS MpU Temreparype okosio 1700° C, oOpa3yeTcsi KBapiieBoe
CTEKJIO, KOTOPOE XapaKTEePU3YEeTCsl BHICOKON TeMIIepaTypoil pa3MsrdeHusi, O0IbIION
CTOMKOCTBIO K BO3JICCTBHIO XUMUKATOB U PE3KOU CMEHE TEMIIEPATYP.

Ocsemaumenu (cynbdaTsl HATPUsI U AMMOHUS U JIP.) CIOCOOCTBYIOT yJIaJICHUIO U3

CTEKJIOMACChI Ta30BBIX My3bIPpbKOB. ['nymuTenu (coeaunenus dropa, pocdopa u ap.)
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JIEMAI0T CTEKJIO Hempo3padHbiM. K KpacuTensiM OTHOCAT COEIWHEHHS KoOalbTa
(cuHMI 1BET), XpoMa (3elieHbli), Maprania ((QpuoJaeToBsIif), xKeae3a (KOpUIHEBbIE U
CUHE-3€JICHbIC TOHA) U Jp.
Knaccugurkayua u cmpykmypa cmpoumenvrhozo cmekna
Krnaccudukarus crekia TOIbKO IO CIoco0aM MPOM3BOJCTBA HE OXBATHIBAET BCEX
BUJIOB TIPUMEHSEMBIX B CTPOUTEIBCTBE CTEKOJ, TO3TOMY CTPOUTEIHHOE CTEKIIO
KJIACCU(DUIIMPYIOT CIEAYIOIUM 00pa3oM:
1) mo ¢gopme crenousaenuii (MIOCKOE, JUCTOBOE; MPOPHUILHOE; CTEKIOOIOKH;
CTEKJITHHOE BOJIOKHO);
2) mo cnocobamM MPOU3BOJCTBA (TAHYTOE; MPOKATHOE;, IMPECCOBAaHHOE —
CTEKJIOOJIOKH, YepETHIIa — CTEKJIOBOJIOKHO, CTEKIIOBATa, IEHOCTEKJIO);
3) mo mensM MPUMEHEHHS: OKOHHOE; 3aKaJ€HHOE; MOJIMPOBAHHOE; MPOPUIHHOE,
CTEKJI00JI0KH, YepENuIIa, TUTMTKHU; TETUIOU30JIAIINOHHOE; TEKCTUIIHHOE);
4) mo cBoiicTBaM (OKOHHOE, TPOKATHOE, MOJUPOBAHHOE, TEIIOM3OJISIIMOHHOE,
3BYKOM3OJIAIIMOHHOE, CBETOTEXHUYECKOE, APMUPOBAHHOE, IIBETHOE).
B crponTenbcTBe MCMOIB3YIOT MCKIFOYUTEIBLHO CHIIMKATHOE CTEKJIO, OCHOBHBIM
KOMITOHEHTOM KOTOPOTO SIBIISIETCA NUOKCHUIl KpeMHHs (kpemHe3eM). Kpemuezem
pY OXJIAKJCHUU paciijiaBa CrocoOeH 00pa30BBIBATH CTEKIIO, KaK U HEKOTOPHIE
JPYTHE OKCUBI; UX HA3bIBAIOT CTEKIO00PA3YIOMUMU OKCHIAMHU.
Knaccuguxayun éuooe cmekon
[Tnockoe dnoar-ctekio. CMech CBHIPHEBBIX KOMIIOHEHTOB 3apsDKAacTCs B
TOTIKY ¥ pa30aBisIeTCS BOAOU, YTOOBI OTJCIHUTHh HY)KHBIE KOMIIOHEHTHI OT Tpsi3H. B
TOTIKE MPOIIECC MPOU3BOJICTBA CTEKIIA IPOXOIUT 3 TIIaBHBIE CTAIUU:
* [UIaBKa, KOTJa ChIpbe miaButcs npu temmneparype 1550° C;
* OUHIIEHUE, KOTJa PACIUIABICHHOE CTEKJIO TOMOTCHU3UPYETCs (CTAHOBHUTCS
OJTHOPOJIHBIM) U W3 HETO YJAJSIOTCA My3bIPbKHU Ta3a;
* CMEHA TeMIIEPAaTyPHOTO PEKUMa, KOT/Ia PaCIlIaB OXJIAKIAETCS 10 BI3KOTO
COCTOSIHUSA, yI00OHOTO JIJIsl TPOTATUBAHMSI €T0 Yepe3 BAaHHY C OJIOBOM.
TonmuHa OyyImuX JTHUCTOB CTEKJIA OMPEALIIICTCS KOJIMYSCTBOM BBIJTUTOTO B

BaHHY paciljlaBa CTCKIJIA. ITocne BaHHBI C OJIOBOM TBEPAOC YIKC CTCKJIIO B BHUJC
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JICHTBI MPOXOAUT Yepe3 XOJIOJHBIA TYHHENb, Ha3bIBAEMBIN «Iexp». Temreparypa
cTekyia mnocreneHHo mnoHmkaercsa ¢ 620° C go 250°C. Ilpouecc oxyaxaeHUs
MPOJIOKAETCA O T€X IOP, MOKa COCTOSHHUE CTEKJIa HE MO3BOJUT €ro pe3aTh U
oOpabarpiBath. OxnaxaeHHas CTEKJISHHAs JICHTa Hape3aeTcs Ha CTOoJax-
aBTOMAaTax Ha JIMCTHI HY>)KHOTO pa3Mepa.

Tonuposannoe 6 macce (cenekmusnoe). TOHUPOBAHHOE CTEKIO — 3TO
CTEKJIO, OKpAIIEHHOE B Macce, BO BpeMs IPO- Liecca €ro IJIaBKU Ha JUTECHHOM
3aBojie. OxpamuBaHuWe B CHUHUN, OpOH30BBbIM, Cepblil WM 3€NEHBINA IIBET,
MNPUBOJUT K CHUJIBHOMY TIOTJIOIIEHUI0 COOTBETCTBYIOIIMX 4YaCTEW CIIEKTpa.
bnarogaps abcopOuuu, cTekiio mnoriomaer okoyno 50% dHEpPruM COJIHEYHOTO
U3JIyYEHUs, U B TOCJIEACTBUU OTPAX)AET SHEPIrUI0, HAMpaBisis ee Hapyxy. [Ipu
KOHCTPYHPOBaHUU (hacagoB HEOOXOIUMO YUUTHIBATH BO3MOKHOCTH CIIOHTAHHOTO
pa3pylieHus CTEKJa BCJICICTBUE IOIJIONIEHUS CJIMIIKOM OOJIBIIIOTO KOJIMYECTBA
TEeIJIa ¢ TOCJIEAYIONIET0 TEPMHYECKOro 1oka. Bo wu3bexaHue 4ero
PEKOMEHAYETCS  HCIOJIb30BaThb  TEPMOYNPOYHEHHOE  WJIM  3aKaJIEHHOE
TOHUPOBAHHOE CTEKJIO.

Pegnexkmopnoe cmekno. PebnexkropHble cTékia oOecneyuBaroT Oosee
3G (HEKTUBHYIO 3alIUTY OT COJIHIIA 32 CUET HAHECEHHOT'O Ha MOBEPXHOCTh CTEKJIa
OTPaXKAIOMIErO CJI0sl, KOTOPbIM HAHOCUTCS HA MPO3pAayHOE WJIM TOHHUPOBAHHOE B
Macce CTEKJIO B MPOIECCE €ro Mpor3BOACTBa. Ero 3agaueil SBISIETCS OTPAKEHHUE,
KaK JHEBHOI'O CBETa, TAK M COJHEYHOTO Tera. M cmoap30BaHME TaKOro CTEKJa B
OCTEKJIEHUHU TIO3BOJIUT CHU3UTH HArpeB IOMENICHUS OT COJIHEUHBIX JIy4deH,
CHU3UThb  3aTpaThl HAa  KOHJIUIMOHUPOBAHHE  IOMENICHUS, OOECHeUYUThH
ONTUMAaJIbHBIA PHEPTeTUUCCKUN OanaHC 37]aHus, a TAKXKE YKPacUTh (acaj 3JaHus
(3¢ deKT 3epKaTbHOTO OTPAKCHUS)

Connuyezaugumuosle cmekna 1100 OTPaXKaroT, JTUOO MOTJIOMAIOT U3TYyUYSHHUE.
Tennmonoraomarue cTeKiIa Moay4aroT BBEACHUEM B CTEKIIOMACCY CHEIUATbHBIX
100aBOK, OKPAIIMBAIOIINX €€ B 3€JICHOBATO-TOTyOOBaThIC WIIM Cepble ToHA. Takue
CTEKJIa MPOIyCcKatoT 65-75 MpOIEHTOB CBETa, a MHPpaKpacHbIX Jtyuel — Bcero 30-

35%, nmpudeM KX CHOCOOHOCTh MPOIYCKAaThb M MOTJOIIATH Jy4dd (MpU €JUHOM
60



XUMHUYECKOM COCTaBE) 3aBUCUT OT TOJIIUHEI JincTa. [Ipu BeicokOM Kodpurmente
MOTJIONIEHUS CBETAa «TEMHbBIC» TEIUIOMOTJIONIAIONINE CTEKJIAa MOTYT CHJIBHO
HarpeBatbcsi (Ha 50-70° C Bblle OKpYXKaWIIEH cpelibl), MOATOMY HX HE
PEKOMEHAYETCSl  WCIOJb30BaTh B  HApyKHOM  ocTekieHuu. UWx  Takxe
HEeXeJaTeIbHO MOABEPTraTh HEPABHOMEPHOMY HArpeBy WM OXJIaXKICHUIO.

Btopoii BHI CTEKOJI, KOTOpBIE IPHU3BAaHbl 3aIMINATH OT COJHLA, — C
MPO3paYHBbIMU JJISI BUAUMBIX JTy4eil CIEKTPa TOHKMMHU OKHCHO-METAJTIMYECKUMU,
KepaMUYECKUMHU WM TOJUMEPHBIMU TMOKPHITUAMHU. [IOKpBITUS 3TH HAHOCST Ha
OJIHy W3 TOBEPXHOCTEH OOBIYHOTO OECIIBETHOTO CTeKyia. Takue CTekia TOXe
MOTJIONMIAI0T YacTh WHEMPAKPACHOTO COJIHEYHOTO H3JIy4YeHHUs, HO HArpeBaroTCs
3HAUYUTEJIbHO MEHBIIIE, & UX CBETOTEXHUYECKHUE XAPAKTEPUCTUKU MAJIO 3aBUCST OT
TOJIIIMHBI JIUCTA.

B 3aBucuMocTH OT ()YHKIIMOHAIBLHOTO HA3HAYECHUSI TPOCKTUPYEMOTO OCTEK-
JICHUS, B HEM MOTYT ObITh MIPUMEHEHBI JIBa TUIA MOKPBITUSI, TPUHIUIIHAIBHO pa3-
JUYaroNIrecs Mo TexHojoruu HaneceHus. «TBepnoe nmokpeitue» («Hard coating»
— aHri.) Ha ocHOBe okcuaa osioBa SnO2:F, Ha3piBaeMoe HWHaue
«MOJIyITPOBOIHUKOBBIM MOKpEITUEM». CTEKIJIa ¢ TAKUM MOKPBITUEM, KaK IIPaBUIIo,
0003HaYaIOTCAd B CHEIUAIBHOW JHUTEpaType TEPMHUHOM «K-CTekJio». HaHocutcs
HEMOCPEJACTBEHHO Ha OJHOM M3 CcTagud Npou3BOJCTBa (uioar- cTekia (Tak
Ha3bIBaeMasi TEXHOJIOTUS «On-line» — aHTJ, «HA JUHUNY) 32 CYET XUMHYECKOU
peakiuu nupoau3a (pas3jioKEHUsl BelecTBa TOJA  JCMCTBUEM  BBICOKHUX
Temriepatyp). Bo Bpems 3TOW peakuMM CcIOMl OKCHAAa 0J0Ba OCEJaeT Ha
MOBEPXHOCTh TOPSIYET0 CTEKJIA, CTAHOBACh HEOTAEIMMOM €ro 4actero. IIpu sTom
oOpa3yeTcsi Kpemkoe M IMPOYHOE METAJUIMYEeCKOe MOKphITHE, O00aaaoliee
XAMUYECKON, MEXaHUYECKON U TEPMHUYECKON CTOMKOCTHIO, PABHOLICHHOW CTEKITY
0e3 TOKpBITHUA. TBepible TMOKPBHITHS YCTOWYHMBBI K BO3JCHCTBUIO TOTOJIHBIX
YCIOBHUM W BBIAEPKUBAIOT BO3AeucTBUA Temnepatyp 1o 620°C. «Msrkoe
nokpeiTue» («Soft coating» — aHri.) Ha ocHOBe cepedbpa — Ag, o003HaAYaeMoe B
JUTEpPaTypHBIX MCTOYHHUKAX KakK «i-cTekjao». HaHocuTcs Ha rotoBoe (uioat-

cTekyo (TexHomnorus «off-line» — aHri, «BHE JTUHUW») U YJIEP)KUBAETCS HA HEM
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CHJIaMU MOJIEKYJIIpHOTO B3auMoJeHCTBUS. COCTOMT U3 HECKOJBbKUX TOHKHUX
CJIOEB, BBIOOP KOTOPBIX 3aBHCHUT OT TPEOYEMbIX XapaKTEPUCTUK OCTEKJICHMUS:
U3Ty4YaTeNbHON CIIOCOOHOCTH, CBETOIMPOITYCKAHUS, a TAK)KE ONTUYECKUX CBOMCTB
— yJlaJeHUs HEXXENATeIbHOTO OTpakeHUs. B oTinuune oT «TBEpABIX» MOKPHITUH,
«MATKHE» OTPAaHMYEHHO YCTOMYMBBI IO OTHOIICHWIO K TIOTOJHBIM W
TEMIEPAaTypHbIM BO3AeHCTBUSAM. OIHAKO TPU YCTaHOBKE B CTEKJIOMAKETe
MOKPHITUEM B CTOPOHY BO3AYUIHOM KaMephl O00JIalaloT JI0JITOBEYHOCTHIO,
COIIOCTaBUMOM C «TBEPABIMUY MOKPBITUSIMHU.

[Tocneanee mokojieHME — HU3KO3MHCCHOHHBIE 1-CTEKJIa C HANbUICHUEM Ce-
pedpa, yCTaHOBIIEHHBIE B OJJHOKAMEPHBIN CTEKJIONAKET, 00€CIIeYNBAIOT COIPOTUB-
nenust termonepenade a0 0,806 m2 oC/Bt. I'maBHas uaes B IPOU3BOJACTBE
sHeprocOeperaronMx CTEKOJ — HalbUIGHHE Ha IOBEPXHOCTh  0CO00T0
MPOBOJSIIEIO CJIOS M3 OKCHUAOB MeTauioB. CoxpaHeHHE Teruia 00ecreynBacT
UMEHHO 35TO TOKpBITHE, A()()EKTHBHO OTpaXkaroliee TEIIOBYI0 JHEPIHI0 Kak
BHYTPb MOMEIIECHHS] 3UMOW, TaK U BOBHE — JIETOM. TOJIIMHA 3TOTO MOKPBHITUS
HACTOJBKO Majia, YTO OHO aOCOJIIOTHO MPO3payHO i BUIUMOTO CBETa H
COJIHEeUHBIX J1ydell. [IpenmMyIecTBa: M3roTaBinMBalOTCsS HAMBUICHUEM JIBYX CJIOEB:
pednexkropHOro u 3HEeprocoeperaroiero (peduekropHoe u 3HEprocOeperaroiiee B
OJTHOM); 00€CIEUYMBAIOT OJHOBPEMEHHO 3allUTy 3[aHusl OT HM30BITOYHOIO
HarpeBa29  u  dHeprocOepekeHHe;  SKOHOMST  3arpaThl  Kak  Ha
KOHJIMIIMOHUPOBAHUE, TaK U OTOIUICHHE.

Y3opuamoe cmekno. Y3opyatoe CTEKIO — 3TO JIMCTOBOE CTEKIIO, OJIHA
MOBEPXHOCTh KOTOPOTO MMEET JEKOPATUBHYIO 00paboTKy. OHO OBIBaeT pa3HbIX
[[BETOB, PUCYHKOB, pa3- JUYHOW TONIIUHBI (4-6 MM), MOXKET UMETh PA3IUYHYIO
cBeToIpoIyckaeMocTb. OObIUHBIE y30pYaThle CTEKJIa MOJYYaloTCs C MOMOIIBIO
METOJIa MPOKATKH €IIe TOpsSUYero CTEKISHHOTO JIMCTa yepe3 pelibe(Hble BaIUKU.
Ho namm yMenbiibl ©300peTaoT U CBOM criocoObl o0padboTku. Hampumep, cTekio
«MOPO3» JIETAI0T TaK — Ha CTEKJIO HAHOCST CUJIMKATHBINA KJIeH, a 3aTeM KJIaayT B
nedb. B pesynbrare momydaercs OYEHb IMOXOXKE HAa TE€ Yy30pbl, YTO 3MMOUN

00pa3yroTcsi Ha HAIIUX CTeKJIax. MIHTepeceH W mpolecc poXKICHUS y30p4aToro
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cTrekya «merenuua». [log OCTHIBAIOUIYI0 IUIACTUYHYH) CTEKJISHHYIO MAaccy
MyCKalOT BO3MyX, KOTOPBIM, TpoOuBasg cede IyTh, OCTABJISET Ha CTEKIe
penbedHbIC BOJHBI.

Imanupoeannoe cmexkno. C HEKOTOPbIM OTCTYIUIEHUEM K LIBETHBIM
CTEKJIaM MOKHO OTHECTHU CTEKJIO IOJYyYEHHOE ITyTeM CIEKaHUs KpackKu Co
CTEKJIOM IPHU BBICOKOW Temmeparype. Takas KOMIO3UIIMS HA3bIBACTCS — DMAJUT
(cremaniut). JlaHHOE CTEKIIO NPUMEHSIIOT B (AacaJHbIX KOHCTPYKUHUAX IS
3aKPBITHS MEKITAKHBIX TIEPEKPBITHH.

Hooswcapobezonacnoe cmekio. ITo CTEKIIO TIPEACTABIAET COOOU
OeciBeTHOE, MPO3PAUYHOE JIAMUHUPOBAHHOE CTEKJIO, T/I€ IUCTHI (iioaT-cTeKsIa
CKpEILICHBI MEXKTy cCOOOM criennanbHbIM refieM. ['enb pazdyxaer npu
CONPHUKOCHOBEHHUH C OTHEM, MPEBPAILASICh B U30JUPYIOLIYIO «IIEHY». B
3aBUCUMOCTH OT KOHCTPYKIIMH CTeKJIa 00ecneyrBaeT 3auTy 10 120 MUHYT.
Takoke siBasiercst 6e3onacHbIM cTeksioM. [ToxkapocToiikoe cTeKIIo moapa3aeisercs
Ha kiaccel: 1. Kinacc El — kputepuii 1e10CTHOCTH U TEPMOU3OJISLIUU.
OO6ecreunBarOT MOJTHYIO 3alIUTY B ClIydae moxkapa, Kak OT IPOHUKHOBEHUS
IJJAMEHH U MPOJYKTOB FTOPEHUS], TAK U OT TEIJIOBOTO MOoToKa. [Ipenens
OTHECTOMKOCTH TToXkapoOe3omacHbix ctekou 15, 30, 45, 60, 90 wim 120 munyT. 2.
Knacc EW — kputepuii 1eI0CTHOCTH M OTPAHUYEHHUS BEIMYUHBI TEMIJIOBOTO
notoka. O0ecreuynBaOT MOMUMO IIETOCTHOCTH, CYIIIECTBEHHOE CHIDKCHHE
nepeadyu Teria, ¥ Mo CBOMM TEXHUYECKUM XapaKTEPUCTUKAM HAXOMSITCSI MEXKITY
crexsiamu kiaaccoB E (kpurepuii nenoctoctr) u EL (kputepuii 11eJI0CTHOCTH U
Tepmou3oiianun). [loxkapobe3zonacHblie cTekIa MPUMEHSIOTCS PU IPOU3BOICTBE
CTEKJIOMAKETOB, UCIIOIB3YIOTCS OT/ICJIBHO B CBETOMPO3PAYHBIX KOHCTPYKITUSX:
JIBEpSX, CTEKIISIHHBIX Meperopoikax, okHax. Hanpumep, npu cTpouTenncTBe
TOCTHHHUII, TOPTOBBIX U Pa3BJIEKATEIbHBIX IIEHTPOB, OOJIBHHUII, YIEOHBIX
3aBEJICHUI, a3PONOPTOB, O(UCHBIX U MIPOMBIILICHHBIX 3/TaHUM, KaK s
Hapy>KHOT0, TaK U JIJIsl BHYTPEHHETO OCTEKJICHUS.

Apmupoeannoe cmeko. JIucToBoe CTEKIO ¢ METANIMYECKON CETKOMH,

Oe3onacHoe u noxxkapoctoiikoe. [Ipu moxxape 0HO MOXKET TPECHYTh, OJJTHAKO
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apMmaTypa yJep:KuBaeT ero Ha mecte,30 nmpeaoTBpaiiiasi TeM caMbIM
pacnpoctpaneHue orusa. OCKOJIKM CTEKJIa He BBINAAAIOT JaKe MPU 00pa30BaHUU
HECKOJIBKHX Pa3JIOMOB. DTO — CIIELIMAJIBHOE CTEKJI0, IPH MOKape o0pa3yroiiee

3¢ (HEeKTUBHYIO TIperpajy MPOTHB JbIMA U TOPSYHX Ta30B. ETo yHUKaIbHBIC
CBOIICTBa 00€CIIEUMBAIOTCS METOJIOM JINThs. B oTimyme ot Apyrux BUIOB
OOBIYHOI'O0 OTHECTOMKOIO CTEKJIA, 3TO CTEKJIO IPEIOTBPAIIAET PACIPOCTPAaHEHUE
OTHS JJaXkKe U B pa30UTOM BHU/JIE — IMPU 00pa30BaHUM HECKOJIBKUX PA3IOMOB
OCKOJIKHM HE BBINAJIAIOT, a yIEPKUBAIOTCS HA MECTE apMaTypoi. ITo
MHOTOCTOPOHHE UCIIBITAHO B peaIbHBIX Mokapax. [locTaBnsiercs B numm¢oBaHHOM
U 1uToM BapuaHTax. O0a Bujia MOTYT ObITh JJAMUHUPOBAHBI.

3axanennoe cmekno. 3akaaeHHOE CTEKIIO MIPEACTAaBIsAET CO00I JIMCTOBOE
CTEKJIO, TOABEPTHYTOE CIICIUATILHON TEPMUUECKONH 00pabOTKE C MEIbIO
MOBBIIICHUS MEXaHUYECKON TPOYHOCTH U 0OecrieueHusi 0€30MMacHOro Xxapakrepa
pa3pylIeHus.

* HE pa3pylliaeTcs OT CIIyYalHbIX OBITOBBIX y/IapOB;

* 00J1aJ1a€T BHICOKOW TEPMUYECKON CTOMKOCTBIO, UTO MO3BOJISIET IPUMEHSITh
ero JuIs (hacaJIHOTO OCTEKJICHUS,

* [IpHU pa3pyLIEHUHN 00pa3yeT MeJIK1e, Oe30MacHbIe OCKOJIKH CTEKIIA,
KOTOPBIE HE CLIOCOOHBI TPAaBMHUPOBATH JIFOJEH.

[Tpenen mpoyHOCTH 3aKaJIEHHOTO CTEKJIA MPU U3rude MOKET AocTUrath 250
MlIla, uro 6osee yem B 5 pa3 mpeBbIlIAET MPeaes IPOYHOCTH OOBIYHOTO
JMCTOBOTO CTEKJIA, a IPOYHOCTh Ha YJap y 3aKaJICHHOIO CTeKJIa B 3-4 pa3a BbIlIE,
4yeM y OOBIYHOT0. Y BeJIMYEeHUE MEXaHMYECKOU MPOYHOCTH 00YCIIaBINBAET
MOBBIIIEHUE TEPMOCTOMKOCTU. Y OOBIYHOIO CTEKJIA TEPMOCTONKOCTH 0K0J10 400°
C, 3akanennoro — 0 1800° C. DTo n03BOJISET CTEKITY IPOTUBOCTOSTH
pa3pyLICHHIO IIPH IIEPErPEBE WM IIPU Ilepenajgax reMneparyp. Onrunyeckue xe
CBOICTBA CTEKIA (KO3 (ULUHEHTHI NPONYCKaHUs, OTJOIIEHUS, OTPAKEHNS)
MOCJI€ 3aKaJIMBAHUS IPAKTUYECKU HE U3MEHSIOTCS.

Jlamunuposeannoe cmekno. Tpuriekc, mpeACcTaBIsieT COO0M KOMITO3HUITUIO

N3 IBYX HUJIN 0oJee cI0eB CTCKJIA, ICPECMCIKAIOMIUXCA CIIOAMHU CMOJIBI UJIN ITJICHKU.
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Takoe cTeksio 06J1a1aeT XOPOLUIMMH 3aIIUTHBIMU CBOMCTBAMU — IIPHU pa30MBaHUU
OCKOJIKM OCTArOTCs IPU- KJIEEHHBIMU K IPOMEXYTOYHOMY CJI0K0. B 3aBucumocTH
OT KCIOJIb3YEMOr0 IPOMEXYTOYHOTO CJIOSl TPUILIEKC MOKET IPHUOOPETATh
pa3nu4HbIE CBOMCTBA. 3aBOJI CTEKJIONAKETOB U APXUTEKTYPHOT'O CTEKJIA
npeajaraeT TPUILIEKChI:

* IIYMOTIOHMAIOIIUE TPUIUIEKCHI C TAKUMH CBOMCTBaAaMH CIIOCOOHBI TOHU
’KaTh YPOBEHb IIIyMa;

* yIapOIpOYHbI€ TPUILJIEKCHI C MOBBIIIEHHOW MPOYHOCTHIO.

Pa3imuHoe coueTaHue CII0EB CTEKJIA U CMOJIBI TO3BOJISIET TOCTUTATh
pa3JIMYHbBIX KJ1acCcoB MpoyHOCTH: Al- A3 — ycToituuBele k yaapam, b1-b3 —
yCTOWYMBBIE K TpoOuBanuio, B1-B6 — mynenenpobuBaemeie;

* YCTpaHEHHE KOH/IEHCATA Ha OCTEKJIEHHON OBEPXHOCTH;

* yJaJIeHHE CHETa U JIbJ1a;

* YCTpaHEHUE TSTU — HAPABJICHHBIX IOTOKOB XOJOIHOIO BO3/1yXa;

* BO3MOKHOCTh COBMECTHOTO MCIIOJIb30BaHMS C CUCTEMOM OXpaHHOMN
CUTHAJIM3A1INH;

* IOJIEpKAaHUE TOCTOSHHOIO MUKPOKJIIMATA B IOMELIECHUY;

* paBHOMEPHOE paclpeiesieHue Telia Mo3BOJIseT co3/1aTh Ooee
KOM(OPTHBIE YCIOBHSI PU CHUKEHUU OOLIEN TEMIIEPATYPBI TOMEIICHUS

(IpUHIUIT «TEMIOBOM 3aBECHD)
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INPAKTHUYECKOE 3AJAHHUE Ne 3
O3HaKkoMJ/IEHHE CO CTPOUTEJIBHBIMH CMECAMH U JIMCTOBBIMH

MaTepuajlaMiu HA OCHOBE 'HIICOBBIX BSKYIIHNX

Hear paGorei: HccnenoBanue oOpa3lioB COBPEMEHHBIX OTACIOYHBIX U
JTAKOKPACOYHBIX MaTE€pPUAJIOB.

B pe3yibrare BbINIOJHEHUS MPAKTHYECKOI0 3aaHUA CTYACHT JT0JIKeH

3HamMb:

- 3¢ (HEKTUBHOCTh MPUMEHEHHUSI PA3JIMYHBIX OTJACIOYHBIX M JIAKOKPACOUYHBIX
MaTepuagoB B CTPOUTEILCTBE;

- HOMEHKJIATypy COBPEMEHHBIX OTAECJIOUYHBIX U JIJAKOKPACOUHBIX MaTEPUAJIOB;

- BUJbI CTPOUTENBHBIX CMECEU U JUCTOBBIX MATEPUATIOB HA OCHOBE T'MIICOBBIX
BSDKYILUX.

ymembp:

- ONpPEAENATh IO BHEIIHEMY OCMOTPY BHJI OTACIOYHBIX M JIAKOKPACOYHBIX

Marepuana;
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- OIIPCACIIATh 11O MAPKUPOBKHU COCTAaB CTPOUTCIIbHBIX cMeced u BUABI JINCTOBBIX

MAaTCpUaJIOB Ha OCHOBC I'MIICOBBIX BSIKYIIHX.

MarepuaJbl:
- 00pasIbl COBPEMEHHBIX OTACIOYHBIX U JIAKOKPACOYHBIX MATEPHAIIOB.

Iopsaaok BbINOJIHEHUS] NPAKTHYECKOT0 3aIaHUS:

1. M3yunth 00pa3iipl OTAEIOUYHBIX U JJAKOKPACOYHBIX MATEPHAIIOB;
2. O3HakOMHUTCS C  CONyTCTByomedl  uHbopmanuel  (pexkiiaMHbIe
MPOCIEKThI, TEXHUYECKas XapaKTEepUCTUKA MaTEpHaJIOB, WHTEPHET H
T.J1.);
3. BuecTtu nanHble B TaONHILY.
1. Omoenounvie mamepuannvi
OTtnenovnple MaTepuaabl - 3TO OOJBINAs TPYIIAa PasHOOOPA3HBIX IO
CBIPBIO, CIOCOOY MPUTOTOBJIEHUS M MPUMEHEHHUS CTPOUTEIBHBIX MaTEpHUAJIOB,
OOBEMHEHHBIX MO CBOEMY HA3HAYEHHUIO - IMOBBIIATH SKCIUTyaTal[MOHHbIE U
JNEKOPATHUBHBIE KAYECTBA 3JaHUN U COOPYKEHHIA.
OTtaenounble MaTepuaibl KIACCUPUITUPYIOTCS IO XUMUYECKON MTPUPOJIE:
Ha OpraHuYeckue (IpeBecruHa, OMTYM, MJIACTMACChl), MUHEpAIbHBIC (MPUPOTHBIHN
KaMEHb, KE€pPaMHKa, CTPOUTEIbHBIM pacTBOp, acOECTOIEMEHT W T.M.), METaJUIbl
(cTaJib, AMIFOMUHUM, MEJIb ).
OcreTndyeckoe  BIIEYATIIEHHE, KOTOPOE MPOU3BOJIUT  OTAEIOYHBIN
MaTepHall, 3aBUCUT OT BHELIHETrO BU/JIA.

@u3MYeCKUMH TOKa3aTeasiMU JEKOPAaTUBHOCTH OTHEJIKM SIBISIOTCS  I[BET,
dakTypa, pUCYHOK JIMIIEBOM MMOBEPXHOCTU MaTepuana, a Jyisl ITYYHbIX U3ACIUN U
ero opma.

Jist >pdekTUBHOrO MCHOIB30BaHUS OTNEJIOYHBIX MAaTEepUajoB, TJIAaBHBIM
o0pa3oM, MOJIMMEPHBIX, 000€B, M JIAKOKPACOYHBIX MOKPHITHH, BaXXHO YYUTHIBATh
UX [[BETOYCTOMYUBOCTb.

L{eemoycmoriuugocms — 3T0 CIOCOOHOCTh MaTepHalla COXPaHATh OKPACcKy MpH

JIINTCIIBHOM BOS,Z[CﬁCTBHH OINTUYCCKOI'0 U3JIYUYCHUA.
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@akmypa — 3TO BUJIHUMBIM XapakTEp JULUEBOM IOBEPXHOCTHM MaTepuaa,
OTIpEJIEIISIEMBIN CTETIEHBIO €€ HEPOBHOCTH WJIM, HA00OPOT, TJIaIKOCTH.

Penveghnvie paxmypwi paznuyuaroT 1o BICOTE U XapakTepy peibeda.

I naokue gpaxmypwi (3epkayibHasi, TISHIEBAsA, JIOMIEHAS, MATOBAsl) Pa3IMYaOT
MO0 CTEMEeHU OOpPaOOTKM MOBEPXHOCTU U MO Pa3HOMY OTPAKECHUIO MAJAIONIEro Ha
MIOBEPXHOCTh CBETA.

Otnenounble  Marepuaigbl HAa  JUMUEBOM  IMOBEPXHOCTM MOTYT  HMMETh
OTPE/ICNICHHBIA €CTECTBEHHBIM (TEKCTypa) WM CHEUUAIbHO HAHECEHHBIN
PUCYHOK.

1. JlaxokpacouHnvie mamepuansi

JlakokpacouHble MaTE€pUaIbl — BA3KHUE KUIKOCTU (PEKE — MOPOIIKH ), KOTOPHIE
MOCJIC€ HAHECEHUs MNPEBPAIlAlOTCS B TBEPAYIO IUIEHKY Ha IOBEPXHOCTHU
OKpalmMBaeMoro Marepuana.

B 3aBucMMoOcCTH OT TUIEHKOOOpA3ymOUIEro BEIIECTBA KPACOYHBIE COCTaBbI
NOAPA3AEISAIOTCS  HA:  MACJEHbIe, KIEEBbIE, CUIMKATHBIE, W3BECTKOBEHIE,
MOJIMMEPHBIE, KOMIIO3UIIMOHHBIE.

[lo BuIy JaKOKpacOYHbIE MaTepUalbl AEJSAT Ha JaKh, KPacKH, MOPOIIKOBHIE
KpPacKH, SMaJju, TPYHTOBKH U IIMAaKJIEBKU.

[To XxMMHUYECKOMY COCTaBY JIAKOKPACOYHBIE MaTepualibl KIACCUDUIMPYIOT U
o0o3HauaroT cienyronmm oopazom: AC — ankugHo-akpuioBsie, AT — ankumgHO-
ypetanoBble, All — anerwnemnono3nsie, bT — 6utymubsie, KO — kanudosbHbie,
KY — kayuykoBbie, MA — macnensie, AK — nonmakpunosele, A/l — nonvamuHeIe,
VP - nommyperanoBeie, DA — denomoankuausie, ®JI — denonpusie, I —
mesavnbie, D11 — snokcuansie, 'O — rnudranessie, XB — nepioBUHUIIOBBIE.

O0603Ha4YeHMsI OCHOBHBIX JAKOKPACOYHBIX MATEPHAIOB COCTOSIT U3 ISITH OYKB
OYKBEHHO-IIM(POBBIX 3HAKOB MJIsi IMaJIE, KPAaCOK, TPYHTOBOK, IIMAKICBOK H
YETBIPEX TPYIIN 3HAKOB JJIS1 JTAKOB.

[lepBas rpymnma 3HAKOB B 0003HAYEHUUW OIpPEACIACT BUJ Marepuaia u

COCTOHUT U3 CJIOBA, HAIIPUMEDP, «KOMAJIb», «JIaK» U T.A.
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BTopas rpynma 3HAaKOB OmpenersieT IUIEHKOOOpa3yrollee BEIIECTBO.
i Bogopaszbasisembix (B), Bomosmynbcuonubix (D), mnopomkoBsix (1),
opranoaucnepcuonueix (O/]) matepuanoB, a Takke MaTepuasoB 0€3 aKTUBHOIO
pactBoputens (b) Mexay nepBoil U BTOpOW rpynmnaMyd 3HaKOM CTaBUTCSI UHJIEKC
OTPENENSIIOUIUI pa3HOBUAHOCTh MaTepuaa.

TpeThbss rpynna 3HAKOB XapaKTEpPHU3yeT MPEUMYIIECTBEHHOE HAa3HAUCHUE
JAKOKpPACOYHOro martepuana u obo3Hauvaercs 1udpoil. Tperbio rpymniy 3HAKOB
IPYHTOBOK, JIAaKOB, MAcJE€HBIX Kpacok o0Oo3HayaroT 1udpon 0, mmnakieBoK —
udpamu 00.

UerBepTas rpynmna 3HAKOB B 0003HAYECHUU OIPECISIET MPUCBOCHHBIHI
MaTepHualy NOPAIKOBBI HOMEP U COCTOUT M3 OJIHOM, IBYX WM Tpex mudp. s
MacCJIEHBIX KPACOK BMECTO MOPSIAKOBOTO HOMEpPA CTaBUTCS Iudpa, ONpeeIsronias
BUJ ofiuel: 1 — HaTypanbHas, 2 — OKCob, 3 — mudTaneBas, 4 — nenradraiesas,
5 — KOMOMHUPOBAHHAS.

Nuorna mocne mnopsiakoBoro ['omepa momyckaercs OyKBEHHBIM HWHIEKC,
XapakTepu3ywnmi ocoOeHHOCTH MaTepuaina: M — wmartoBei, [IM —
nosymaToBslil, I'C — ropsiueit Cymiku u T.J1.

[IsTasgs rpynma 3HAaKOB XapakKTepuU3yeT LIBET MaTepuana U COCTOUT U3
CJIOBA.

Ipumepol 0603HaYEHUL TAKOKPACOUHBIX MAMEPUATIO8.

Jlak BT — 783: BT — OuTyMHBI{, 7 — XUMUUECKH CTOMKHUH, 83 — MOPSIAKOBBIN
HOMED.

Kpacka MA — 025 3enenas: MA — wMacnsHas, 0 — rycrorenas, 2 —
OTrpaHUYEeHHO aTMOC(hEepoCcToiKasl, 5 — KoOMOMHUpOBaHHAs onda, 3eIeHasl.

Omane XB — 113 rony6as: XB — nepxinopBunminoBas, 1 — armocdepocToiikas,
13 — mopsAKOBBII HOMEp, TOTyOasl.

['pynToBka ['® — 020 kpacHo-kopuuHeBas: I'® — rnudranesas, 0 — rpyHTOBKa,
20 nopsAKOBBIM HOMEP, KPACHO-KOPUYHEBASI.

[MInakneBka OII — 0010 — kpacHo-kopuuHeBas: OII — smokcupnas, 00 —

mnakyieBka, 10 mopsaIKoOBBIM HOMEDP, KPACHO-KOPUYHEBAS.
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Ne HaumenoBanue Mapa ¢ Pacxon OCHOBHBIE XapaKTePHUCTUKU Bux O0nacTp
pacmud ) YIaKOBKU U
n/m MaTepuaia o Ha 1 M MIpUMEHEHHUS
POBKO# €MKOCTb
MarepuaJibl ISt IOTOJIKA
OkpallleHHbII
PexomennoBana
BricokoyKkpeIBUCTas U
N IUISL OKPaCKH
H3HOCOYCTOHUNBa,
CTEH U
IIEITKOBUCTO-MATOBAs
Kpacka «Ecolor» [InactukoBo MOTOJIKOB B
9-10 aKpuiaTHas OeTOCHEKHAS
€ Benpo IETCKHX,
Kpacka JJisi BHyTPEHHHUX paboT.
. yueOHBIX U
He comepsxur pactBopuresei, ME THITHHCKIX
0€339MHUCCHOHHAS.
YUYPEKICHUSX.
Konmponwvnwie eonpocwl.
1. IlpuBenuTe HOMEHKIATYPY MAaTEPUATIOB JJIsl BHYTPEHHEW U HAPYKHOM OTAEIIKU
31aHUNA U COOPYKEHUM.
2. HazoBure OTACIIOYHBIC MAaTCPpHAJIbI U3 CTCKIIA.
3. UYrto Ha3bIBAIOT CTPOUTEILHBIMUA PACTBOPAMHU?
4. KakoBO Ha3HaUYE€HUE JTAKOKPACOUYHBIX MaTEPUAIOB?
5. Ilepeuncinure OCHOBHBIE BUABI CYXUX CTPOUTEIBHBIX CMECEH.
6. Kakue coBpeMeHHbIE BUIBI JAKOKPACOYHBIX MAaTEPUAJIOB BBl 3HAETE?
7. Kakue BHBI JIAKOB U KPACOK BbI 3HaeTe?
8. B ueM oTinume aka oT KpacKu U KPacKu OT TPYHTOBKH.
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ITPAKTUYECKOE 3ATAHUE Ne 4

O3HakoMJIeHHE ¢ BUAAMH MOJIMMEPHBIX CTPOUTECJIBbHBIX MATCPHAIOB

[eabr padoOTBI: O3HAKOMIICHHE C OCHOBHBIMH BHJAAMHU IOJMMEPHBIX
CTPOUTEJIbHBIX MAaTEPUAIOB, BU3yabHas OLIEHKA UX CBOMCTB.
B pe3ysabrare BHINOJTHEHUSI MPAKTHYECKOT0 321aHUSI CTYAEHT J0JI2KeH
3HAMDb:
- CBOMCTBa O0JIMIIOBOYHOMN KEPAMHKHU;
- OCHOBHBIE BU/IbI CTCHOBBIX M OOJIMIIOBOYHBIX KEepaMOU3JIEINN 1 001acTH
UX palliOHAIBLHOTO MPUMEHEHHUSI.
ymemo:
- ompenensaTh HazHaueHUe TIMTKHU (dacaaHasi, s 1oJia, UHTephepa).

Marepuaibl:
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- 00pa3Iibl KepaMUYECKUX CTEHOBBIX M OOJIMIIOBOYHBIX MaTEPHUAJIOB;
- MeTaJUIM4ecKasi pyJeTKa;
-  TOJIIMHOMED;

- OCTpBIM HOX

ITopsiioK BBINOJIHEHUS] MPAKTHYECKOT0 3a1aHUA:
1. MeTOabI OLIEHKHM Ka4ecTBa JIMHOJIEyMa
JIuHONIEYyM W3rOTOBIIAETCS B BHJE MOJOTHHMIL, JOPOXKEK, KOBPOB U KOBPHUKOB U
MPUMEHSIETCS JIJISl MOKPBITHUSI TIOJIOB B JKHMIIBIX, OOIIECTBEHHBIX U MPOMBIIIJIEHHBIX
3IaHUAX U COOPY’KEHHUSX, B KEJIE3HOJOPOKHBIX BaroHax, BaroHaX METPOIOJIMTEHA,
apoxoJax u T. [I.

JIuHONEeyMBI TOAPA3AEIISAIOTCS:

- 1o 8udy UCXO0HO20 cblpbsi — Ha TiaudTaneBbie  (MOTUUIPUPHBIC),
MOJIMBUHWIXJIOPU/IHBIE, KOJUIOKCWJIMHOBBIE, PE3MHOBBIE (PENWH) U Jpyrue
CUHTETUYECKUE JIMHOJIEYMBbI;

- no cmpykmype - Ha O€30CHOBHBIE WU C YIOPOYHSIOWIEH WIM TEIIO- H
3BYKOHM3OJUPYIOLIEH OCHOBOM (OJHOCIONHBIE, MHOTOCIONHBIE U KOBPOBBIE
MOKPBITHUSA);

- 1o ysemy - OJHOLIBETHbIE U MHOTOLIBETHBIE, B TOM YHCJIE PUCYHYATHIE;

- no gaxkmype 1uyeou no8epxXHOCMuU - Ha JINHOJIEYMBI C TIIaIKOH, pupIeHON u
BOPCHUCTOM (J11 KOBPOBBIX MOKPBITHI) TOBEPXHOCTHIO.

JIuHONIEyM OTrpyKaeTcsi 3aBOJAOM-U3TOTOBUTENIEM IMOTPEOUTENIO (CTPOUTEIBHON
opraHu3auuy) naptusmu. PasMep mapTuum JHMHONEYyMa OJHOIO LBETa, y30pa M
TOJIMHBI yCTaHaBIMBaeTcs B KonudecTBe 3000 M°, IpU NOCTYIUIEHHH JIMHOJIEYMA B
xoauyecTBe MeHee 3000 M* mapTHs €ro NPUHUMAETCS 32 LIENYIO.

[Ipn oneHke kayecTBa JIMHOJEYMa pPaOOTHUK CTPOMUTENIBHOW J1abOpaTOpHH OT
MOCTYNUBILEH napTuu oroupaer 5% pyJoHOB (HO HE MeHee 2 pPYJOHOB) A
BHEIIIHETO OCMOTpa U ompeneseHust pazMepoB. OT OJHOTO U3 3TUX PYJIOHOB
OTpE3aroT B JIIOOOM MecTe (HO He Oimke 3 M OT KOHIIA), mosiocy mupuHoi 10 cM 1o

BCECH IMpUHE PYJIOHA, U3 KOTOPOM M3TOTABIMBAIOT OOpasIlbl I WCIBITAHWA Ha
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YOPYIroCTh, XPYNKOCTb, BOAOIOIJIOIIEHHUE, 30JIbHOCTh, HCTUPAEMOCTh M CTOWKOCTH
L[BETA JIMHOJIEyMa.

2. IlpoBepka BHemIHero BWAa W pa3MepoB JuHoJeyma. OToOpaHHBIE IS
IPOBEPKHU PYJIOHBI JTUHOJIEYMa MOJIBEPTalOT BHEITHEMY OCMOTPY U 00OMeEpy.

JUIMHY ¥ IIHMPUHY JIMHOJEYMa ¢ TOYHOCTBIO 10 1 MM HM3MEPSIIOT METAINTMYECKON
PYJIETKOM.

TonmuHy nuHOJNIEYMa HW3MEPSIOT MHKPOMETPOM, COINPHUKACAIOIIMECS KOHIIBI
KOTOPOTO HMMEIOT TUIOCKYI0 TOBEPXHOCTh, WM TOdIIHUHOMEpoM. W3mepenue
IIPOU3BOJMUTCS M0 IIMPUHE MOJOTHUINA WIM JOpoXKH B 10 mecTax, paBHOMEPHO
PaCIOJIOKEHHBIX APYT OT JApyra. ToNKHY JMHOJIEyMa JaHHOTO PYJIOHA BBIYUCISIOT
Kak cpenHee apudmerndeckoe 10 w3MepeHMI, TpPU 3TOM Pa3HOCTb MEKIY
HanOOJIBIITUM U3MEpPEHNEM He J0JKHA TpeBbmaTh 0,4 MM.

Pa3mepsl nHrHONEYMa NOJKHBI COOTBETCTBOBAaThH TpeboBanusmM ['OCT 7251-54
«JIuHoNEy™M».

[Ipu ocMoTpe BHENIHETO BUJA JIMHOJIEyMa HEOOX0UMO oOpaliarh BHUMaHUE Ha
€ro KpPOMKH, KOTOpbI€ JOJKHBI OBITh MNapajiedbHbl APYr JIPYry W HE HMETh
3ayceHleB. JlomyckaeMoe OTKJIOHEHHE OT MNapajuIeIbHOCTH KPOMOK HE JOJKHO
npeBbliaTh ¥4 MM Ha 1 M.

JIunieBass MOBEPXHOCTh JIMHOJIEYMAa JOJDKHA OBITh TJIAJKOM, TIJISTHUEBOM WU
MOJlyMaToOBOM 0e3 MsATeH, IapanuH, BMSTUH, PAaKOBUH M OyrpoB. OIHOIBETHBIN
JIMHOJIEYM JIOJI’KEH UMETh POBHBIM, OJJUHAKOBBIN TOH OKPACKH IO BCEW MOBEPXHOCTH.
B MHOronBeTHOM JIMHOJIEYME PUCYHOK JIOJIKEH UMETh TITyOOKYIO OKPacky B Macce U
OBITh YETKUM, HEUCKAKEHHBIM.

OAHOPOAHOCTh CTPOEHUSI W IIBETa JIMHOJIEYMa YCTAHABIIMBAIOT CIIEIYIOUIUM
o0Opazom.

B o6pa3sne nmHoneyma mox yriiom 45° K €ro HOBEPXHOCTH OCTPBIM HOXKOM
JIENA0T B MATH MecTax pa3pe3bl. [IOBEpXHOCTh CBEXHUX Pa3pe30B JOJKHA OBITh
OJTHOPOJHOM I10 UBETY U CTPOEHHUIO.

L{BeT nuHOJIEyMa HE AOHKEH U3MEHATHCS MOJ] BIUSHUEM BO3/lyXa, CBETA U BOJIBI.

CTOHKOCTB LIBETA JIMHOJIEYMA ONPEAEIISIIOT B 1a00paTOPUU CIEIYIOIUM 00pa3oM.
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W3 monocel nuHOJEyMa BhIpe3aloT oOpazer] pasmepoM S50x50 MM, KOTOPBIU
MOJBEPraloT B TEYEHHUE OJHOrO0 4Yaca TOCIeIOBaTeNbHOW 00paboTke B
nuctuitupoBanHoi Bojie Temmneparypsl 10-20°C unu 50°C. Ilocne oOpaboTku B
JUCTUITUPOoBaHHOM Boje Temmneparypsl 10-20°C He J0KHO ObITh U3MEHEHHUS 1IBETa
JUHOJIeyMa, Mpu 00padoTKe ke B ropsiueit Boge temmnepatypbl 50°C momyckaercs
HE3HAYMTEIbHOE U3MEHEHHUE 1[BETA.

3. MeToabl OlleHKH Ka4eCTBA MOJMCTHPOJIbHON 00 IMIOBOYHON IJINTKHU

[Tnutku obnuiioBouHble nouctupoiabHbie ['OCT 9589-61 npumensitorcst s
OTJICJIKA BHYTPEHHUX CTEH U TMEPErOpPOJIOK B JKWIBIX, OOIIECTBEHHBIX U
MIPOMBIILICHHBIX 3/1aHUsIX. OHU U3TOTOBJISIOTCS W3 MOJUCTUPOJIA UM CONOJIMMEPOB
ctupona. I[To opme mInuTku ObIBaIOT KBAAPATHBIE U PSIMOYTOJIBHBIE.

[TonmucTupoTbHBIC TUIUTKH OTIPY>KAIOTCS 3aBOJOM-U3TOTOBUTENIEM MOTPEOUTEITIO
naprusmu 110 500 M?, Ky1a BXOAAT IUIMTKU OJHOIO THIIA, Pa3Mepa U IBETA.

[Ipn oueHke KayecTBa NOJUCTUPOJIBbHOM OOJMIIOBOYHOM IUIMTKM pPaOOTHHUK
CTPOUTENBHON J1abOpaTOpUK OT MOCTYNHUBIICH MApTHUH U3 Pa3HBIX MECT OTOMUpaeT 5
IJTUTOK, KOTOPBIE CHayYajla MoJIBEPraroTcsi BHEITHEMY OCMOTPY, a 3aT€M UCTBITAHUSIM
Ha TPEUIMHOCTOMKOCTh U HEMPOCBEYNBAEMOCTb.

4. IlpoBepka BHelIHero BHIAa W Ppa3MepoB MWIMTKUH. OToOpaHHBIC IS
MPOBEPKU TUIMTKUA MOJIBEPral0T BHEIIHEMY OCMOTPY U oOMepy. JIMHY ¥ HIUpUHY
IUTUTOK U3MEPSAIOT METAIUTMYECKUM U3MEPUTEIBHBIM HHCTPYMEHTOM C TOYHOCTBIO 0
0,1 mm. TonmuHy MIWTOK U3MEPSIIOT TOJIIIMHOMEPOM C YETHIPEX CTOPOH KaKIOou
IUTUTKH, TIPU 3TOM CIIEyET MOMHUTH, YTOOBI OTKJIOHEHHUSI OT CTAHJAPTHBIX Pa3MepOB
HE TMpeBBIIAIM N0 IuHe W mupuHe =0,5MM, a mo Tommmue - =£0,2 mwm.
[IpsIMOYTOJIBHOCTD TUIUTOK MPOBEPSIIOT YTOJbHUKOM-ITIA0JIOHOM.

CryaeHt, ocMaTpuBasi TUIMTKH, JODKEH MPOBEPHUTH, YTOOBI Ha WX OOOPOTHOM
cTopoHe ObuTu OopTukU M Ooposnku. lllupuna Gopruka momkHa ObITh 5,0 MM, a
BbicoTa 0,25 MM. bopo3iku 00pa3yroT KBaapaTsl CO CTOPOHOM, paBHOW 3 MM; BbICOTa

6opo3aok 0,12 mm.
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KauectBO  nHIIEeBOM  TOBEPXHOCTHM  IUIUTOK  OMNPEACISIIOT ~ OCMOTPOM
HEBOOPY)KEHHBIM TJIa30M HAa pacCTOAHMM |M Trja3a 0O TOPU3OHTAIM MpH
BEPTUKAIBLHOM TMOJIOKEHUH TUIUTKHU.

[IBer u ¢dopma TUIMTOK MOJKHBI COOTBETCTBOBATH YTBEP)KICHHBIM STaJOHAM.
JlutuieBasi MOBEPXHOCTH JOJKHA OBITh IIAJKOM, TJISTHIIEBON C pABHOMEPHON OKPACKOMH,
YUCTOM, 0€3 HAILJILIBOB, B3yTHI, TPEILIUH U IIAPATTHIH.

Kpomku MiauTOK MOMKHBI OBITh POBHBIMU M He uMeTh 3ayceHieB. [lo TOCT
9589-61 momyckaroTcsl CIEAYIOIME OTKIOHEHHUS MO0 MOKA3aTeNsiM BHEIITHETO BUA Ha
JIUIEBOM MOBEPXHOCTU: BKIIIOUECHHS quameTrpom 10 0,3 MM - B KoM4decTBe He Ooliee
2 wt. Ha wiomaay 100 cM?; MeNKKeE 3armoaMPOBAHHBIE LAPAIIMHBL.

Kpome mepeuucieHHoro, HEOOXOJUMO  CJIEAWTh, UYTOOBI  BBIMYKIOCTb
MOBEPXHOCTH (cTpesia mporuda) He mnpeBbimana 0,5 MM [ MJIUTOK pPa3MeEPOM
100x100 mm 1 0,8 MM - 7151 TIUTOK pazmepom 150x150mm.

BrIMyKJI0CTh MJIMTKU ONPEETSIOT MYyTeM HM3MEpPEHUs] KaaTuOpoM HauOOJbIIEro
3a30pa  MEXKAY IIOBEPXHOCTHIO IUTMTKHU M PeOpPOM METAUIMYECKON JIMHEHKH,
MOCTABJICHHOM I10 JUATOHAIM TUIUTKH.

Ha nurieBoit moBepXHOCTH IUTUTOK JOMyCKaeT He OoJiee IBYX MedeKTOB.

5. OnpenesieHne TPEIUHOCTOMKOCTH MJIMTOK. OTOOpaHHBIC JJIsI UCTIBITAHUS S5
IUTUTOK TPEABApPUTEIBHO THIATEILHO OCMATPUBAIOT, a 3aTeM MOJIBEIIMBAIOT B
MPOBOJIOYHBIX KacceTax B COCYJ€ C KEPOCHMHOM M BBIAEPKHUBAIOT UX B TEUEHHUE S
MUHYT. [lo WCTeYeHWUM yKa3aHHOTO BpPEMEHHM IUIMTKHA H3BJIEKAIOT U3 COCYyja,
BBIJICP)KUBAIOT HA Bo3Ayxe B TeueHue 30 muH npu temneparype 20+50°C, nocne
Yero BBITHPAIOT XJIOMUATOOYMaKHOM TKAaHBIO M TIIATEIIBHO OCMAaTPHUBAIOT
HEBOOPYKEHHBIM TJIa30M C IIEJIbIO BBISIBJICHUS MEJIbUYAUIIINX TPEIIUH.

CornacHo TEXHUYECKUM YCIOBUSIM TUTUTKU JTOJKHBI OBITh TPEIIMHOCTOMKUMH.

6. OnmnpeneneHne HeNpoCBeYMBAEMOCTH IUIMTOK. Kaxayro u3 1nstu
UCIBITYEMbIX IUIMTOK HAKJIAJIbIBAIOT Ha O0€J0-4epHyl0 IIaxXMaTHYIO JOCKY CO
cTopoHOM kBagpaTa 50 MM.

Ecnu yepHbIe KBaipaThl HE MPOCBEUMUBAIOTCS YePe3 IUTUTKY, TO IJIUTKA CYUTACTCS

HEIMPOCBEUYNBAIOLIEH.
75



IMPAKTUYECKOE 3AJIAHUE Ne §

O3HakoMJIeHHE C IKCILUIYAaTAIMOHHO — TEXHHYCCKHMHA
XAPAKTCPUCTUKAMU KPOBEJIBbHBIX TMIPOU30JIAIIMOHHBIX MaTEPHUAJI0OB

Heapr padoThl: O3HAKOMIIEHHE C PA3HOBUJIHOCTSAMHU COBPEMEHHBIX
KPOBEJIbHBIX U THAPOU3OJIUPYIOLINX MaTEPUATIOB
B pe3yibTaTe BbINOJHEHUS NPAKTHYECKOT0 3a1aHUS CTYEHT J0JI2KeH
3Hamb:
- HOMEHKJIATypy, CBOHCTBAa M 0O0OJaCTU MPUMEHEHUS] KPOBEIbHBIX U

THAPOU30JIIINOHHBIX MATCPHUAJIIOB HAa OCHOBC 6I/ITYMa, ACTTA U ITIOJINMCPOB,
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- COCTaB, CBOMCTBA U 00JIACTH MPUMEHEHUS THAPO-, ApPO-, BETPO3AIIUTHBIX
MOKPBITUAX OTPAXKIAIOIINX KOHCTPYKITUI; IPaBUIa UX TPUMEHEHUSI.

ymemb:

- OMpEAeNITh N0 BHEIIHEMY OCMOTPY MapKy W BHJ THAPOU3OJSIIUOHHOTO
MaTepuana.

MarepuaJjsbi:

- 00pasIbl KPOBEIBHBIX U THAPOU3OIHPYIOIIUX MaTepUaIoB.

IMopsinok BHINOJIHEHHS MPAKTHYECKOTO 32/ IaHUsI:

1. V3yuntb 00pa3iisl KpOBETBHBIX U THAPOU3OISIIIHOHHBIX MAaTEPUAJIOB;
2. O3HAaKOMUTCA C COMYTCTBYIOmeH uWHPOpMaIel (peKiaMHbIE MPOCHEKTHI,

TEXHUYECKasl XapaKTepPUCTUKA MaTEPHAJIOB, UHTEPHET U T.1I.);

3. BuecTtu nannpie B Tabnuiry.
1. Kposenvrvie mamepuanwi
KpoBenbHble MaTepualibl MpeAHa3HAUYCHBI JJIS 3alIUTHl OT aTMOC(HEPHBIX
0CaJIKOB

(o [B, CHET, Tpaj), T.€. OT KPATKOBPEMEHHOTO (MIEPHOANUECKOT0) BO3ACHCTBUS
OCaJIKOB.

KpoBenbHbie MaTepuabl MOAPa3AeIstOTC:

- N0 8U0Y UCXOOHO20 CbIPbsl — HA METAJUTMYECKHUE (U3 CTaJIH, aJJIOMUHMS, MEIU U
JIPYTUX METAJIOB, a TaKXKE WX CIUIABOB), KEPAMHUUYECKHE, IMOTy4aeMbIe OO0XKUTOM
[JIMHAHOTO  ChIpbsl  (Yepemnuua), I[eMEHTHO-BOJOKHUCThIE (acOecTOlleMEHTHBIE,
CTEKJIOIIEMEHTHBIE), TJIACTMACCOBbIE (CTEKJIOBOJOKHUCTHIN TUIACTUK, OPTraHMYeCcKOe
CTEKJIO), IIEMEHTHO-TIECYaHHbIC (OETOHHBIC) dYepenullbl, OWTYMHBIE (Ha OCHOBE
outyma, IerTs, TOJTUMEPOB U X CMECEH);

- no KOHguzypayuu — Ha TIOCKUE, BOJHUCTHIE, 1a30rpeOHeBbIe, TPEOHEBDIE;

- no gpopme Ha

® DYJIOHHbIE — TIOJOTHHINA INIAPUHOM OKojdo 1 M u mmHOM 7...20 M,

MOCTABJISIEMBIC Ha CTPOUTEILHYIO TIIOMAKY B PYJIOHAX;

® JIKCTOBBIE U IITYYHBIC — MEJIIKOPA3MEPHBIE TIOJIOCHI U JTUCTHI (TUIOIIAIbI0 MEHEe

lu?2 M2 COOTBCTCTBCHHO ),
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® MacTUYHbIE — BS3KHE KUJKOCTH, oOpasyrorue CIUIOLIHYIO
BOJOHEIIPOHUIIAEMYIO0  IUIEHKY IIOCJI€ HAHECEHUS HAa  U30JIUPYEMYIO
KOHCTPYKIUIO;

* MeMOpaHHBIE — OOIbIIEPa3MEPHBIE MOA0THUIIA (Tutomanso 100...500 m?).

Br160p Toro mim uHOro TMINa MaTepuala 3aBUCUT OT MHOTUX (PaKTOPOB:
® KOHCTPYKTHBHBIX (YTOJI HAKJIOHA KPBIILIU, MaTeprual OCHOBAaHU);
® TEXHOJOTHYECKUX (MPOCTOTA YCTPOHUCTBA MOKPHITHS);
® ApXUTEKTYPHO-IEKOPAaTUBHBIX (3KeTaeMblil LBET U (pakTypa MOBEPXHOCTH
KPOBJIN);

® 53KOHOMHYECKHX (CTOMMOCTD U J0JTOBEYHOCTb).

PynonHble Matepuanbsl OTHOCATCS K rpymnne «wMsrkas Kposis». OnHu
MPEACTABIIAIOT COOOM MOJIOTHUIIA, CKATAHHBIE B PYJOHBI (OTCIOJAa OHU U MOJIYUHJIN
cBoe Ha3BaHue). [lonoTHuIIa BBITycKatOTCs MpUHON okosio 1000 MM u yiMHOM OT 7
0 20 M, JMHA MOJOTHMILA OMpENEeseTcsl TOJIIMHOW Marepuaia, COCTaBIsIolen

00b1yHO 1,0-6,0 MM.

PynonHble MaTepuainbsl MOTYT 00ecriedrBaTh BOJAOHEIPOHUIIAEMOCTh JaXXe MpU
HYJIEBBIX YKJIOHAaX, 4 BEPXHUU MPEIeNl PEKOMEHAYEMBIX YKJIOHOB cocTasiseT 45-50
°C. KpoBenbHbIli KOBEp M3 COBPEMEHHBIX PYJOHHBIX MAaTEpPHAJIOB, KAK IPaBUIIO,
ABIIAETCS JBYXCIOHWHBIM. [loaTOMY paznuuyaroT Marepuainbl Ui HUKHErOo W s
BepxHero cios. Bec 1 KB./M KpOBEJIbHOI'O KOBpa, B 3aBUCUMOCTH OT BHJIa MaTepuasia

N KOJINYCCTBA CJIOCB COCTABJIACT, IIPUMCPHO, 5-12 xr.

B Hacrosiee Bpemsi Ha phIHKE TPUCYTCTBYIOT PYJIOHHBIE MaTepHabl HECKOJIBKUX
MOKOJIEHUW, ISl MPOU3BOACTBA KOTOPBIX MPUMEHSIIOTCS Pa3IU4YHbIE KOMIIOHEHTHI,
KaK JUIsl OCHOBBI, TaK U JJIsl IOKPOBHBIX CIIOEB.

K mnepBoMy MOKOJEHUIO PYJOHHBIX MaTE€pUaIOB OTHOCSTCS OWUTYMHBIE Ha
KapTOHHOUW OcHOBe (pyOepouna, pybdemact u T.m.). OHM TO-TIPEKHEMY MIUPOKO
MIPUMEHSIIOTCSI, XOTS YK€ M HE OTBEYAIOT COBPEMEHHBIM TPEOOBAHUSIM.

BaxHbIM 11arom B pa3BUTUU PYJIOHHBIX MAaTEPUAJIOB CTaja 3aME€HAa OMOJIOTUYECKU

HG,I[OHFOBG‘IHOﬁ KapTOHHOﬁ OCHOBBI HC THHUIOIIMMH MaTCpUualaMU: CTCKIIOXOJICTAMU,
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CTEKJIOTKaHsMU U T.N. (OUTyMHBIE MaTepHalibl HA HE THUIOIUX OCHOBax). [Ipu s3Tom
KpoMe OMOJIOrMUYECKOM JOJITOBEYHOCTH MaTepHalla yBEIMUnUiIach U €ro NpoOYHOCTb, B
TO BpeMs KaK OCTaJbHbIE MHUHYCHI, MPUCYIIHE€ OUTYMHBIM MaTepuaiam OCTAJIHCh.
D10, B TEpBYH oOdYepeab, MPOOJIEMBbI, CBS3aHHBIE CO «CTapeHHEM» OHWTyMa.

[TouctuHe pEBOJIOLMOHHBIM CTAJI0 NMPUMEHEHHE B PYJOHHBIX MaTepHhaliax
NOJINMEPOB, KakK B KadecTBe MOJu(pUKaTOpoB OuTyMa (OUTYMHO-IIOJIUMEPHbBIE
MaTepuasbl), TAK W JUIsI CO3JAHMS YHMCTO IIOJMMEPHBIX KPOBEJIBHBIX MaTEpPUAJIOB
(momumepHbIe MeMOpaHbl).

K mpeumyiiectBam BcexX pyJIOHHBIX MaTEPUAIIOB MOKHO OTHECTH TO, YTO OHH,
BHE 3aBUCHUMOCTH OT YCJIOBUI MNpPOU3BOJACTBA PabOT M COCTOSIHUS MOBEPXHOCTH,
CO3JAI0T M3OJIALIMOHHBIA CJIOM ¢ HEOoOXOAMMOW TapaHTUPOBAHHOW TOJILIMHOM.
K mHemoctaTkam pyJOHHBIX KpOBEJIBHBIX MAaTepUaIoB OTHOCUTCS  OOJBIIOE
KOJMYECTBO MIBOB (HaXJIECTOB) MPU U3TOTOBJICHUH KOBPA.

JUis  yCcTpOWCTBa pPYJIOHHOTO BOJOU3OJSIIUOHHOIO KOBpPAa PEKOMEHIYETCs
OPUMEHATh OUTYMHbIE W OWMTYMHO-IIOJIMMEpHBIE MaTepualbl HAa HETHUIOIIEH
CTEKJIITHHOW, CHHTETHUYECKOM WA KAapTOHHOW OCHOBE WJIM D3JIACTOMEPHBIE
BYJIKAHW30BAHHBIE IUICHOYHBIE MaTE€pUajbl, a TaKKE€ MaCTUYHbIE MaTEpHAJIbI.
AHanornyHele  Marepuanbl  PEKOMEHAYETCS  INPUMEHATh Ui yCTPOMCTBA
napou3o0Jsilud. PyloHHbBIE MaTEepHaibl HA KAPTOHHOM OCHOBE C OMTYMHBIM BSDKYILUM
JIOIYCKAeTCsl MPUMEHATh JUIsl YCTPOMCTBA BOJOM3OJLIMOHHOTO KOBpa B KPOBJISIX

BPEMEHHBIX 3/IaHUI U COOPY>KEHHUI CO CPOKOM CITy>KOBbI 10 5 JIeT.

2. I'uopouzonayuonHvle mamepuavl
I'mapoun3ondiMoHHble  MaTepualibl MPEIHA3HAYECHBI JUISI  TPEIOXpAaHEHUS
CTPOUTEIBbHBIX KOHCTPYKIIMH OT KOHTAKTa C BOJIOW, MOIVIOLICHUS BOABI WA OT
bunbTpanu BoABl uepe3 HHUX. B 3aBUCMMOCTH OT (U3HYECKOTO COCTOSHUS U
COOTBETCTBEHHO TEXHOJOTMU WX MNPUMEHEHUS THUAPOU3OJSALMOHHBIE MaTEpUAIIbI
MOXHO pa3[eIuTh Ha JKHUJAKUE, [acTOOOpa3HbIE IUJIACTUYHO-BSI3KUE, TBEP/bIC

YIPYTOIJIACTUYHBIE.
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Kuokue cuopousonayuonnvie mamepuaipbl MOTYT OBITh TPONUTOYHBIC U
MJICHKOOOpa3yIolHre.

Ilponumounsie Mamepuanvl — KAJKOCTH, MIPOHUKAIOIIKE B MOPHI MOBEPXHOCTHBIX
CJIOEB Marepuarna, co3/aBast BOJIOHEITPOHUIIAEMBIT Oapbep, 1160
ruApoHoOH3UPYIOIIUE TOBEPXHOCTh MOP (OUTYMBI U JACTTH, MPONUTKA MOJUMEPAMH,
KPEMHUNHOPTaHUYECKUE KUJIKOCTH).

Unvekyuonnvle mamepuansi — HarHETAIOT B TIOPHI U30JIMPYEMOT0 MaTepuaia Mo
JaBJICHUEM (ITIOKCHIHBIE CMOJIBI, TIOJTMMEPHBIE TUCTIEPCUN ).

Inenxoobpasyrowue mamepuanbi — BI3KOKUIKAE COCTABBI, KOTOPHIE IOCIE
HAHECEHUsT Ha T[IOBEPXHOCTh W30JUPYEMOM KOHCTPYKIIMU oOOpa3yloT Ha Hew
BOJIOHEITPOHUIIAEMYIO TUICHKY (pa3KUKEHHbIE OUTYyMbl, OUTYMHbBIC SMYJIbCUU, JIAKH,
AMam).

Ilacmooopasnvie  2udpousonayuonnvlie  mamepuaapl  UCIOJNb3YIOT  Kak
00Ma304YHbIC U MPUKIICUBAIOIIHUE.

Obmazounvle Mmamepuanvl, TIOCIE€ HAHECEHUS OO0pa3ylOT Ha U30JIHPYEMOM
MOBEPXHOCTH JOCTATOYHO TOJICTBINA TUAPOU3OJISIITUOHHBIN CJIOM (MaCTHKHU, MACTHI).

Ynpyzonnacmuunvie  cudpouszonayuonnvie  mamepuanpl  TNPEICTABICHBI
PYJIOHHBIMH MaTepuaiaMu (0€30CHOBHBIMH M Ha Pa3JIMYHBIX OCHOBAX ), aHAJIOTUYHBIC

KPOBCJIbHBIM.

Pexomennyem
HaumenoB Mapka c Tonmmm I'moko Oobaactb oy
) OcHoBan oe
aHue pacmudgpos Ha 1l CTh HA  NPUMEHEH
. ue KOJINYeCTBO
Marepuajia KoM cJ10st Opyce us
cJI0eB
Pys10HHBIE KpOBeJIbHBIE MATEPHAJIBI
1 Bukpocr K-c [Tonmumacre R=25m npumensier bukpoct
KPYIHO3€pHU P M, 0°C,  cqa qis HAaHOCHUTCS B
CTOM HE YCTPOWCTBA  OJMH CIIOH NPH
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AL

THOCBITIKOH C

JIMLIEBOM CTeKnoTK

CTOPOHBI U aHb BCPXHETO

MTOJIMMEPHOM cIos

IJICHKOM C KPOBCJIBHOT

HIDKHEN CTCKIIOXO 0 KOBpa

CTOPOHEI JICT

II0JIOTHaA

IT-c¢ BOCCTAaHOBUTCII
MCIIKO3CPHHUC BHOM PEMOHTC
TOM IIPUMEHSAET cTaporo
TOCHITTKOM st JUIS MIOKPBITHSA, U B
WA ycTpoiicTBa ABa IIPH
HOJ'II/IMGPHOI/I BEIIIE HUKHUX opraHru3anun
IIJICHKOMU C TTomuncre CJIOEB HOBOT'O
JIAIICBOU p KpPOBEJIBHO KPOBECJIBHOT'O
CTOPOHBI U ro koBpam  KOBpa, 0O
MIOJIMMEPHOUN THUAPOU30JI npu

IJICHKOM C Crekiotk AN KalUuTaJlbHOM
HIKHEH aHb CTPOUTEIIBH PEMOHTEC.
CTOPOHBI BIX

II0JIOTHaA HUJIN KOHCTPYKII

MCJIKO3CPHHUC CTCKIIOXO0 un.

TOit JCT

MOCBHITTKOM C
obenx
CTOPOH
MOJIOTHA

Konmponwnwie éonpocut

Kakne TepMoruiacTuyHble M TEPMOPEAKTHBHBIC IMOJIMMEpPHl MPUMEHSIOT B
CTPOUTEIILCTBE?

[TpuBenuTe HOMEHKIATYPY MaTEpPHAIOB HA OCHOBE OMTyMa.

Kakwue o6macTi mpuMeHeHUs MaTepralioB Ha OCHOBE OMTyMa BHI 3HaeTe?

Kaxk npoucxoauna moaudukanus pyoepouaa?

Kakum ycnoBusM JOKEH yI0BIETBOPATH THAPOU3OJIALIMOHHBINA MaTepuan?
Kakas paznuiia Mexay OUTyMHBIMH MAaCTUKaAMU AMYJIbCUSIMH U ITacCTaMu?
OCHOBHBIE T€PMETH3UPYIOUINX MaTepuanoB. KakuM yclOBUSIM OHH JTOJIKHBI

COOTBETCTBOBATH?
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IHPAKTUYECKOE 3AJIAHUE Ne 6

O3HakoMJIeHHE C IKCIVIYaTallUAHHO — TEXHHYCCKUMHU

XapaKTEPUCTUKAMU TCIUVIOU3O0JIAIINOHHBIX MaTEpPHUaJIoB
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Hear padorei: O3HakomsieHHME ¢  O0pa3llaMd  OpPraHUYECKUX U
HEOPraHUYECKUX TETUIOU3OJISIIMOHHBIX MAaTEPUATIOB
B pe3yabTarte BhINOJTHEHHUS MPAKTUYECKOI0 3aJaHUSI CTYAEHT J0JIKeH
3Hamb:
- o(pdexTuBHOCT  NPUMEHEHUS  PA3TUYHBIX  TETUIOU3OJSIIMOHHBIX
MaTepHUaJIOB B CTPOUTEIILCTBE;
- HOMEHKJIATYpy COBPEMEHHBIX TEIIOU30JIAIIMOHHBIX MAaTEPUATIOB Ha OCHOBE
CTEKJIO-, MUHEPAIbHOTO BOJIOKHA; PA3HOBUIHOCTEHN MEHOMOIUCTUPOIIOB.
ymemb:
- OMpENENsITh MO BHEUIHEMY OCMOTPY MapKy M BHUJ TEIJIOU30JSALMOHHOTO
MaTepuaia.
MarepuaJbi:
- oOpasubl OpPraHWYeCcKUX U HEOPraHMYECKUX TETUIOM3OJISIIUOHHBIX
MaTepHUaJIOB.
IHopsinok BbINOJIHEHNS] MPAKTHYECKOT0 3aJaHHUA:
1. M3yunTh 00pa3iibl TEMIOU3O0IALMOHHBIX U aKYCTUYECKUX MaTEPHUAIIOB;
2. O3HaKOMHUTCS C COMYTCTBYIOIIEH HH(MOpManued (peKiiaMHble MPOCIEKTHI,
TEXHUYECKasl XapaKTEPUCTUKA MAaTEPUAIIOB, UHTEPHET U T.1.);
3. BuecTu naHHble B TaONIHILY.

TennouzonAayuonuviMu Ha3bIBalOT CTPOUTEIBHBIE MaTepraga U U3JENus,
NpeAHA3HAUYCHHBIE Il M3OJSLUHUM TEIUIOBBIX MOTOKOB, KOHCTPYKUMW 3/1aHUN U
COOPYKEHUH, anmnaparypsl, TPyOONPOBOJIOB, XOJOANIHLHUKOB.

ITo I'oCT 16381-77, TEIUIOU30JISLIMOHHbIC MaTepuabl
KJIACCU(DUIMPYIOTCS MO CIEAYIONIMM OCHOBHBIM IpH3HAaKaM: (opMa W BHEIIHUMA
BUJI; CTPYKTYpa; BHJ MCXOJHOIO CBIPhS, CPEIHSISI IUJIOTHOCTh; YKECTKOCTb;
TEIJIONPOBOHOCTh;  roptouect. Ilo  ¢dopmMe u  BHemHeMY  BHUIY
TEMJIOU30JIALIMOHHBIE MaTEepHAIIbl MOAPA3JEISIOT Ha: WTYYHbIE U3JEaus (IUIUTHI,
OJIOKM, KUPIIUYH, TUIHHAPKI, TOTYIWIAHIPHI, CKOPIIYIIBI, CETMEHTHI); PHIXJIbIE U
Chlllyune (BaTa, IEPJIUT, IIECOK); PYJIOHHBIE U IIIHYPOBBIE (MAThI, LIIHYPBI, KTy ThI).
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Mapka TemIon30JAIHOHHOTO MaTepuana OTpa)XaeT BEIUYUHY CpPEIHEH
IUIOTHOCTH, KOTOpas BbIpaxaeTcs B Kr/M’ (po). CormacHo 3TOMy IIOKa3aTelo,
TEIJIOU30JSIUOHHBIE MaTepuaabl HWMEIOT CIEAYIONIME MapKu: 0co00 HU3KOH
mnotHoctu (OHIT) 15, 25, 35, 50, 75, auskoi motnoctu (HIT) 100, 125, 150,175,
cpeaneit motHoctu (CII) 200, 250, 300, 350, miotusie (I1JT) 400, 450, 500.

Mapka TermIou30JISIIIMOHHOTO MaTepuaia 0003HaYaeT BEPXHUU Mpeien
ero cpeanet motHoctu. Hanpumep, nzaenusa mapku 100 MmoryT umets po=75-100
KI/M°.

[Io cTpykrype wmatepuansl OBIBAlOT: BOJIOKHHUCTBIE, 3EpPHUCTHIC,
STYCHUCTBHIE.

[Io BUIly UCXOMHOTO CBIPbS MaTepHalbl OTHOCAT K JBYM TpyIIaM:
Heopranuueckue u opraHu4ecKue.

[To ’KeCTKOCTH TEeIUIOM3OJSAIMOHHBIE MaTepualbl TMOJAPA3ACIIIOT Ha
cnenyromue Buabl: Msarkue (M) — cxumaeMocts > 30% (1pu yJaenbHOW Harpys3ke
0.002 MIIa), nonyxectkue (I1) — cxxumaemocts < 30%(Tipu ynenpHON Harpys3ke
0.002 MIIa), xxectkue (OK) — coxxumaemoctsb 10 6% (ripu yaenbHol Harpyske 0.002
MIIa), nossiienHo xkectkoctu (IDK) — coxxkumaemocts 1o 10%(mipu ynenbHOM
Harpy3ke 0.004 MIIa), nossiienHoi TBepaoctu (T) — cxxumaemocts 10 10% (ipu
yaenbHoU Harpy3ke 0.1 MIIa).

[Io BO3ropaemMocTH  TEIJIOM3OJAINMOHHBIE  MaTepuaabl  OBIBAIOT:
HECropaembie, TPyJHOCTOpaeMbIe, CropaeMbie.

[To TermnonpoBOAHOCTH MaTEPUAIIBI U U3JETU OTHOCST K KjlaccaM: A — HUA3KOM
TEIUIONPOBOJIHOCTH , b — cpegHen TeIonpoBOJHOCTH, B — MOBBIIEHHON

TCIIJIOIIPOBOAHOCTH.

2. Opeanuueckue meniou3onAYUOHHbIE MAMEPUATDL.
OpraHdyeckue TeIUIOU30/ISIIMOHHBIE MaTepHalibl U3TOTABIMBAIOT B BUJIC
TLJINT,

OOBIYHO KpYIIHOPa3MCPHBIX. OCHOBHBIM CBhIPLC AJIA UX U3TOTOBJICHUA CIIYIKHUT
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JIpPEeBECUHA B BHJE OTXOJOB (OMHIJIKH, CTPY)XKa, TOpOBUIb, peiika) W JApyroe
pacTuTenbHOe ChIpbE BOJIOKHHCTOTO CTPOCHHUS (kamblI1, CoJIOMa,
MaJopa3IoKUBIINICS BEPXHUNA TOPP, KOCTpa JIbHA U KOHOILIN).

Jlns  TOBBIICHUS OTHECTOMKOCTH, OHOCTOMKOCTH M  BOJIOCTOMKOCTH B
TEIUIOM3OJSLIMOHHBIX MaTephallax Ha OCHOBE OPTraHUKU BBOJAT AaHTHUIIUPEHHI,
AHTUCENITUKU U TUAPOPOOU3aTOPHL.

Mamepuansl na ocHoge Ope8ecHO20 CbIPbA

llpesecno-sonoxnucmoie naumsr JBIT (I'OCT 4598-86) wu3roraBiuBamOT U3
HEJICJIOBOM  JIPEBECHHBI, OTXOJOB JIECOMWIBHOM U  JepeBooOpadaThIBaroIei
MPOMBIIIUICHHOCTH, OYMa)XHOM  MakyJaTypbl, CTeOJied COJOMBI, KYKYpPY3bl,
XJIOMMYAaTHUKA U HEKOTOPBIX IPYTUX PACTCHUIM.

Jns  ynydmieHus OTHENbHBIX CBOWCTB IUIUT JPEBECHOBOJIOKHHCTAasi Macca
MPOMUTHIBAETCS PA3IMYHBIMU XUMUKATAMH, CIIOCOOCTBYIOIIMMH YMEHBIIIECHUIO
BOJIOTIOTJIOIICHUSI, TOBBIIIIEHUIO OMOCTOMKOCTH M OTHECTOMKOCTH.

[1uThl TPEBECHOBOJIOKHUCTHIE B 3aBUCUMOCTH OT Ha3HAYEHUS W3TOTaBIMBAIOTCS
CICAYIOIIMX BHUIOB: CBEPXTBEPAbIC, TBEPJbIC, TMOIYTBEPAbIC, H3OJISIIIUOHHO-
OTZIEJIOYHBIE U U3OJISIIUOHHBIE.

peeecno-cmpysceunvie naumsr JJCII. DTOT MaTepuanbl IMOTy4YaeTcsl IMyTEM
MIPECCOBAHUS IPEBECHOM CTPYKKHU C JOOABKOW CUHTETUUYECKUX CMOJ. UX BBITYCKAIOT
onHo- U MHOrocnoitHeiMu. [ICII umeror nnuny 2500-2600 mm, mwmpuny 1200-1800
MM, a TOJIIHUHY OT 13 10 ...... MM.

Quobporum u apdborum — MaTepualibl U3 JAPEBECHON CTpyx kU (Hudbponut) u
OMMJIOK M IIEThI (apOOJIUT) HAa IEMEHTHOM BSDKYILIEM.

IMonumMepHbIe TENJI0U30JSIIIUOHHBIE MATEPHUAIBI

Ilenonnacmot — nucmoevle u haconnsvie uzdeaus — MoOAy4YarOT BCICHUBAHUEM
pa3IMYHBIX  TMOJMMEPOB:  MMOJUCTUPOJIA,  MOJUBUHWIXJIOPHUIA,  IOJUITUIICHA,
(EHONBHBIX MOJMMEPOB U JpP. UCMOJB3YETCSl MPECCOBLIM U OECIPECCOBBIN METOMAbI
M3TOTOBJICHUS IEHOTUIACTOB.

HeHOVlOﬂI/lCI’I’lMPOJZ — HanOoJee N3BECTHBIN BUJ CTPOUTCIILHBIX IICHOIIIIACTOB.
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becnpeccoBeiit nenononuctupon (IICB) coctoutr W3 ckieuBaromUxcs ApPYr ¢
JPYroM BCIIEHEHHBIX paHyJl MOJIUCTUPOJIa. becnpeccoBblil MEHOMOINCTUPON B BUIE
JIMCTOB M IUTUT IPUMEHSETCS ISl TETNIOBOM M30JIALIMH CTEH.

[IpeccoBanHbI (IKCTPY3MOHHBIN) MEHOMOJUCTUPOS HMMEET IUIOTHBIE KOPKH Ha
00€erX MOBEPXHOCTSX IJIUT U MOJHOCTHIO 3aMKHYTYIO IIOPUCTOCTb.

Ilenononusununxiopud — matepuan B BHJAE IUIUT, O METOAY MOJY4YEHUs U
CTPYKTYpE€ aHaJOTMYEH [MPECCOBOMY IMeHomoauctupony. llpumenstor  aid
TETJIOU30JIALIUU CII0€B KPOBEJIbHBIX KOHCTPYKIIMHM.

llenononusmunen — MaTepuall IOJyYaeMbli HAa OCHOBE IOJIM3THUJIEHA H
razoo00pa3yronmx J100aBOK.

2. Heopzanuueckue meniouzonsayuonHvlie Mamepuaisl
Heoprannyeckue wmaTepuasbl HW3rOTaBIMBAIOT M3 MHHEPAIBHOIO  ChIPbS
(TOpHBIX MOPOJ, IIJAKOB, CTEKJA, BSDKYIIMX BEIIECTB, acOecTta W T.I.) K OTUM
MaTepualiaM OTHOCST M3JENHs M3 MUHEPAJIbHOW BaThl, NEHOCTEKJIO, SYEUCThIC
0eTOoHBI, acOeCTOCOepKalue 3aChIIIKA M MACTUYHBIE COCTaBbl, & TAKXKE MOPHUCTHIC
3aMOJIHUTENN, UCTIONb3YEMbIE KaK TEIIOU30ISIIMOHHBIC 3aChINKHU (KEpaM3UT, MEPIIHT,
BEPMHUKYJINT).

Munepanosamusie uzdenus TNOIY4YalOT Ha OCHOBE KOPOTKMX M OYEHb TOHKHX
MUHEpAIbHBIX BOJOKOH (MHUHEPAJIbHOUN BaThl), CKPEIUIIEMbIX B U3/EJUs C TOMOUIBIO
CBSI3YIOLIETO WM APYTUMHU CIIOCOOAMHU.

Munepanvnas éama B 3aBUCUMOCTH OT ILNIOTHOCTH IOJAPA3ACIACTCS HA MapKu /3,
100, 125, 150. ona orsecroika, He¢ THUET, MAJIOTUIPOCKONIMYHAS U UMEET HU3KYIO
terionpoBoaHocTs — 0,04 — 0,05 B1/(m-C).

MunepaiibHasi BaTa XpynKa, U IpH €€ yKJIaake oopasyercs MHOro mbui. [loaTomy
BaTy I'PaHyJHMPYIOT, T.€. IPEBPAILAIOT B PHIXJIbIE KOMOUYKHU-IPaHybl. VX HCIIONB3YIOT
B KAaueCTBE TEIJIOM3OJIILIMOHHOM 3aChIIKHA IyCTOTENBbIX CTEH M mnepekpbiTui. Cama
MUHEpalbHasi BaTa SBISETCA KakK Obl MOJy(paOpHUKAaTOM, U3 KOTOPOTO BBITOJHSIIOT
pa3zHO00pa3HbIe TEITON3O0JAMOHHBIE MUHEPATIOBATHBIEC U3ICIHSL.

Munepanvuvle mamsl — TPEICTABISAIOT COOOM JUCTOBOM WM PYJOHHBIN

MaTepurall, COCTOAIINN U3 MUHEPAIbHOM BaThl, MOKPBITON C OAHOW WJIM ABYX CTOPOH
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OUTYMUHU3UPOBAHHON OyMaroii, MpOIIMTHIM MTPOYHBIMU HUTKaMU. Pa3zmepbl MaTOB:
ninuHa 3000-5000, mupuna 500 unu 1000 mm.

Martsl BbiltyckaroT Mapku 100 (1o BelIMYMHE MJIOTHOCTH), UX TEIUIONMPOBOIHOCTh
0,04B1/(M-C). MaThl IpUMEHSIIOT JUTSI TETUIOU3OJISIIUN OTPAKIAFOIINX KOHCTPYKITUN
JKUJBIX W TOPOMBINUICHHBIX  3JaHUM, TEXHOJOTUYECKOro OOOpyJOBaHUA W
TpyOOIPOBOOB.

[1nuThl M3 MUHEpaIbHOM BaThl HA CUHTETHYECKOM CBSI3YIOIIEM H3TOTABIMBAIOT
amaao 900-1800, mumpunoit 500-1000 u tommuuaoit 40-100 mm. Ilo miorHOCTH
IJIATHI TTOJIpa3AesatoT Ha Mapku 50, 75, 125, 175, 200, 300. TemionpoBOAHOCTh UX
0,044 — 0,058 Bt/(Mm-C).

[1nuThl MCHONB3YIOT [Ji1 TEIUIOBOM H3OJALMU CTPOUTENIbHBIX KOHCTPYKIIUH,
MIPOMBITIUICHHOTO 000PYI0BaHUS U TPYOOTIPOBOIOB.

[lnuTel W3 MUHEpadbHOM BaThl Ha OWTYMHOM CBS3YIOIIEM IOJIY4YarOT
CMEIIMBAaHUEM BOJIOKOH MUHEPAJIbHOW BaThl ¢ OUTYMHOM 3MYJIbCUEH WIJIM MACTOM ¢
nocienyrommuM  GopMOBaHHEM U CymIKOW  (OpPMOBOYHBIX  TuHT. JlynHa
MuHepainoBaTHbeIX UT 1000-1500 u 2000, mmpuna 500 u 1000, Tommmua 40-100
MM. [lo minotHocTHM MuThl AensT Ha Mmapku 200 u 250. TenmnonpoBOJHOCTh IUIAT
3aBUCHUT OT Mapku u HaxoauTcs B nipeaenax 0,06 — 0,076B1/(m-C).

MuHepanoBaTHble TUJIUTHI Ha OUTYMHOM CBSI3YIOIIEM CIYKaT JUIsl YTEIUICHHS
Oecuep/lauyHbIX TOKPBITHI U Yep/IaYHbIX NEPEKPHITUI, TETIOU3O0JISIIIUN CTEH KUJIBIX U
MPOMBINIICHHBIX 3[IaHUM, a TaKXKe IS U3OJISIUU TTOBEPXHOCTH IMPOMBIIIJIEHHOTO
o0opy10BaHMUSI.

Jlnst u3onsmy TpyOOIpoOBOIOB IMIMPOKO MPUMEHSIOT MUHEPAJIOBATHBIC U3IETHS -
NONYLHWIMHAPHT W IWIMHAPKI, 00JaJarolie TaKUMU Ke TMoKazaTesiMu (DU3UKO-
MEXaHUYECKUX CBOMCTB, YTO U MUHEPAJIOBATHBIE TIIUTHI.

B Hacrosimiee Bpemsi pa3pabOTaHO MHOKECTBO HOBEHIIMX W3JIEIMIl Ha OCHOBE
MHHEPAIBLHOU BaThl. BOT HECKOJIBKO MTPUMEPOB:

[Iponykuusa  "PokByn" (ROCKWOOL) — MuH.BaTa Ha  KaMEHHOM
(ByJIKaHM4eckoi) mopoje. OTIMUUTEIbHbIE CBOMCTBA: U30JIS1Us, OTHEYCTOMYHUBOCTb,

3BYKOHCTIPOHUIIAEMOCTb, BOOTOOTTAJIKNBACMOCTD, CTOMKOCTh K I[G(l)OpMaHI/II/I.
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Munepanbshas Bata "PAROC". C nomompto uzaenuit "PAROC" MOXHO yTemInTh
Bce yacTu 3aaHus. O4eHb BaXXHO I MOTpeOUTENss U TO, YTO Mpu padboTe ITU
MaTepualbl He TPEOYIOT CIIEUANIbHBIX CTPOUTEIbHO-MOHTAKHBIX HABBIKOB.

Cmeknannas eama — MWHEPAN, COCTOSIIIMA M3 OECHOPSIOYHO PACIIOIOKEHHBIX
CTEKJITHHBIX BOJIOKOH.

Matbl ¥ TOJIOCHI H3TOTOBJSAIOT W3 HENPEPHIBHOTO CTEKJISTHHOTO BOJIOKHA,
CKPEIJICHHOT'O TMPOIIUBKON CTEKIOHUTHIO. [IMOTHOCTE 3THX M3aenuii He OGosee 175
Kr/M°, TeronpoBoaHocts He 6onee 0,04-0,05 B1/(M/C). Matsl BBITYCKarOT JJIMHOM
100-3000, mmpunoit 200-700, ToamuHoM 10-50 MM.

B Hacrosimee Bpemsi pa3pa00OTaHO MHOTO HOBBIX MaTE€pUaJiOB Ha OCHOBE
CTEKJITHHOTO BOJIOKHA.

Temmoumzonsuuonnsle  m3aenus "URSA" mpencraBimsror coboil KoBep U3
TOHYANIIIUX CTEKJISTHHBIX BOJIOKOH, OOpaOOTaHHBIX CBS3BIBAIOIIUM COCTaBOM, YTO
o0ecrneurBaeT TJIaBHOE JOCTOMHCTBO - BBICOKYIO M3OJISIITUOHHYIO CIIOCOOHOCTH MpH
HU3KOM MJIOTHOCTH.

Bara "ISOVER" - crekiasHHas BaTa BBICIIETO KadeCTBa, WU3rOTABIIMBACTCS B
OCHOBHOM H3 BTOPUYHO HKCIOJIb3YyEMOIO CTEKJIA, MEeCKa, COAbl M HW3BECTHSKA.
Otnuuntenbublie cBoiicTBa BaThl "ISOVER" - BbIcOKas M30JISILIMOHHAs CIIOCOOHOCTD;

OTHOCHUTCA K TPYIIIIC HECTOPACMBbIX CTpOﬁMaTepHaJIOB; 3JIACTUYHOCTDb, XHUMHUYCCKasA

CTOMKOCTB.
NeHaumeno
Mapka ¢ ILlnorno Tenonpo
I BaHHe Pasmep  Toamm I'oprou ObaacTn
/' martepuan paciugpp bI, MM Ha, MM BOAHOCTL,  oern NpUMEeHeHUsI
0 a OBKOii ’ ’ Kr/m’ Br/MK
1 Bepmukyn 100 100 0,055 HT Bepmuxynur
UT OPUMEHSIOT B
BCITyYCHH Ka4yecTBe
Bl 150 150 0,060 TETUTOU30JISILIHAO
HHOM 3aCBIIKH
200 200 0,065 1P
TeMIepaType
U30JIUPYEMBbIX
MTOBEPXHOCTEH
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oT MuHyc 260
1o rroc 1100
°C (1o 900 °C -
TIPU U3OJISIIH
BUOPUPYIOMINX
MOBEpXHOCTEH),
ISt
W3TOTOBIICHHS
TETUIOU30JISILIHO
HHBIX M3]ICTIHH,
a TaKkXkKe B
Ka4yecTBe
3aIMOTHUTEIS
JUTST JIETKUX
OETOHOB U IS
PUTOTOBJICHUS
IITYKaTyPHBIX
pacTBOpOB.

Konmponwnuie eonpocoi
1. Kakwne marepuanbl OTHOCATCA K TEIUIOU30ISIHUOHHBIM?

2. Yro AacCT UCIIOJIb30BAaHUC TCINIOU30JIAINOHHBIX MATCPHUAJIOB B CTpOI/ITCHBCTBe?

W

KaKoW IOKa3aTesib HCHOJIb3YETCS B KAyeCTBE MAapKHU TEIIOM30JISIIIMOHHBIX
marepuaiioB? [louemy?

Kakue Tumbl CTpyKTYp XapaKTepHbI 71 TEIION30AIIMOHHBIX MaTepUaioB?
[IpuBenrTEe HOMEHKIATYPY TEIJIOU3OJSAIMOHHBIX MATEPUATIOB.

[TonaTHEe MOHTAXXHOM TEIJIOM3OJISAIINH.

IIepeunicnure CBOMCTBA TEITIOU30JISIIUOHHBIX MATEPUATIOB.

® N ok

Kaxkoit Teron3oasuoHHbIA MaTepral UMeeT HauOoIbIIee pacpocTpaHeHue?

Onuimre ero CBOMCTBA.

5. KPUTEPUHU OHEHKHA BBINTIOJIHEHUSA CTYAEHTOM
JABOPATOPHBIX PABOT Y IPAKTUYECKHUX 3AJAHUM

OueHuBaemble MeTtoabl OLeHKH I'panuyHbIe KPUTEPUHN OLIEHKH
NenaBbiku OTiIn4HO HeynoBierBopurebHO
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OTtHo1reHune
pabote

CriocoOGHOCTE
BBIITIOJIHATH
BBIYNCIICHUS

Odopmitenne
paboThI

VYMenune

K

OTBCYATh

Ha BOTIPOCHI,

IIOJIB30BaThCsA

npodeccuoHaIbHOM
U 00IEeNd JEKCUKOU

npu
MPaKTUYECKON
paboThI

caaduc

HaOmronenune
PYKOBOJUTES,
MIPOCMOTP
MaTepuaioB

[Ipocmotp
MaTepuaioB

IIpocmoTp
MaTepraioB

CobecenoBanue

Bce marepuaibl npencTaBieHbl
B yKa3aHHbIH  CpOK, He
TpeOyeTcss  AOMOJHUTEIHHOTO
BPEMCHU Ha 3aBepILICHUE

bes 3aTpynHeHUil BBINOIHAET
3aYNCICHUS

Bce wmarepuansl  opopMIICHBI
COTJIaCHO CTaH/IapTHBIM
TpeOOBaHIAM HMHCTPYKIUH,
rpa¢uka Ha BHICOKOM YPOBHE

I'pamoTHO
HIOCTaBJICHHBIE
UCIIONB3YS
npoQecCHOHABHYIO  JIEKCHKY.
Moxer 000CHOBaTb  CBOIO
TOYKY 3pEHHS 1o podiIeme

OTBCYHACT Ha
BOIIPOCHI,

90

B otBemenHoe mis paboTHI
BPEMs HC YJIOKHUIICA

He cmocobeH HCIoib30BaTh
JTaxe npocTeiime
apudmernieckue JICHUCTBUS
JUTSL TIOTYYEeHUS KOHKPETHOTO

pe3yabrara. bosbiioe yucio
OIINOO0K B BBIYUCJICHHUAX,
TpeOyercs JTOCKOHAJTbHAS

MPOBEpKa pe3yITaTOB
Pabora odopmiieHa B BhICIICH
CTETICHU HEOPEXKHO.
JeMoHCcTpUpyembie
MMOCTPOEHUS, PacCUeThl IPOCTO
HE MOTYyT HE TMPHUBECTH K
JTOTIOJTHUTEIIBHBIM OIIMOKaM
IToka3biBaeT HE3HAHWE
JAUCHUINIMHBL IIpU OTBETE Ha
BONPOCHI, HU3KUW WHTEIICKT,

Y3KHI KpyTo30p,
OTpaHUYECHHBIN CJIIOBAPHBINI
3amac. YeTko  BBIPAKEHHAs

HEYBEpEHHOCTh B OTBETaX M
IEUCTBUAX

Ipunosxncenue A

MunuctepcTBo 00pazoBanus U Hayku YenssOMHCKOM 00IacTu



lNocynapctBeHHOE OrOKETHOE TTPO(hecCHOHANBEHOE 00pa30BaTEIbHOE YUPEKIACHHE
IO:xH0-Ypanbcknii rocy1apcTBeHHbIH TEXHUYECKUH KOJLIEIK

OTYET

0 BBIMOJIHEHUIO Ja00paTOPHBIX PabOT U MPAKTUYECKUX 3aJaHUIN

I[IM 01 Yyactue B IpOEKTUPOBAHUHM APXUTEKTYPHO-KOHCTPYKTHMBHOM 4acTH
MPOEKTA 3IaHUN

M/K 01.01 IIpoektupoBanue 31aHUI U COOPYKEHUN

1o TeMe 1.2 CTpouTenbHble MaTEpUAIIbl U U3JIETHS

BBITIOJTHUII

rpyIra

IPOBEPUI
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